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TYPICAL MECHANICAL PROPERTIES OF 


These steels exemplify its versatility both as regards strength and range of serviceable section sizes. 





— STRESS te.| STRESS Led. | Cerne 9mm 
0-564” dia. Oil quenched 830 C. tempered 200 C. 111-4 
1%” dia. Oil quenched 850 C. tempered 510 C. 795 
14” dia. Oil quenched 850 C. tempered 560 C. 68:3 
23” dia. | Oil quenched 840°C. tempered 650 C. 57:3 
52?” dia. | Oil quenched 830 C. tempered 650 C 50-1 
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This is part of a strainer drum 









which, with 5 more like it, will 
ensure that the cooling water 


for the turbo-alternators at 





Aberthaw Generating Station is 


9,000,000 GALLONS 


free from solid matter which 


























might impair the efticiency of 
the system. Between them they 
handle 30 million gallons 


of water per hour. 








Altogether, strainers handling a 
total capacity of more than 
140,000,000 gallons are in service 
or on order for installations 


both at home and abroad. 


R\w) RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


A member of the RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of: 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO. LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 
GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD. 4 


ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. 





RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, CO. DURHAM é 


and at 58 Victoria Street, London, S.W.1., 59 Mosley Street, Manchester, and 75 Buchanan Street, Glasgow. 
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YORKSHIRE 
IMPERIAL COPPER TUBES AND ‘‘YORKSHIRE’’ CAPILLARY 
AND ‘‘INSTANTOR’’ COMPRESSION FITTINGS 





for the new British Railways Main-Line 
Diesel Electric Locomotives 







Ahove : Yorkshire Imperial Copper Tubes and 
** Yorkshire”? Capillary Fittings on air brake 
and control piping in boiler compartment of 
British Railways Main-Line Diesel Electric 
locomotives, Type 2. 





Photographs, by courtesy of Left: Yorkshire Imperial Copper Tubes and 

British Transport Commission ** Yorkshire” High Duty and “ Instantor ”’ 
Fittings on air brake and control piping in 
engine compartment of the above. 


Builders: The Birmingham Railway Carriage 
and Wagon Co. Ltd 


YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE—P.O. BOX 166, LEEDS 
TELEPHONE: LEEDS 7-2222 
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The Besco HS Sheet Metal 
Forming & Flanging _ 
Machine 


makes that nightmare job of flanging and 
forming irregularly shaped sheet metal 
just another easy and accurate operation 
for the semi-skilled man, taking the place 
of the old hand methods. Flanges ex- 
ternally and internally: forms, with the 
necessary tools, plain flanges; return 
bends; off-set, flared, large radius and 
half-round flanges, or wires and false 
wires the edges of sheet metal. 





Maximum height of flange, |: in. 
Maximum thickness handled, 
12 S.W.G. mild steel 


DELIVERY EX STOCK 


Fuller details on application 


Designed and built by. 


er 4 
Edwards House, 359-36! Euston Road, London, N.W.!. Phones > EUSton 468! (7 lines) & 3771 (4 lines) 
Grams : Bescotools London NWI 
Lansdowne House, 41 Water Street, Birmingham 3 Phones : Central 7606/8 Grams : Bescotools Birmingham 3 
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BULLETIN ON CRANE CAST IRON CLAMP GATE VALVES 
. with rising stem, inside screw and wedge disc. 





This range of valves is particularly recommended for 
pipelines that carry considerable quantities of dirt and 
other foreign matter. Their clamp construction enables 

them to be quickly and easily dismantled for 

cleaning or repairs. They are compact and light in 

weight. The disc is attached to the stem by means of a 
tee-slot, a feature that provides a safe but flexible coupling. 
Bronze trimmed valves are recommended for steam, water, air 
and non-corrosive oil lines. All-iron valves are recommended 
for oil, gas and other fluids that corrode bronze but not 
iron or steel. Screwed and Flanged valves are supplied 

to British and American Standards. 

Sizes: Screwed—4" to 4" Flanged—1" to 4" 


es = A ry E VALVES OF BRONZE 
CAST IRON AND STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4 WORKS: IPSWICH Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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THE PARKER PORTABLE BELT LOADER 
FITTED WITH POWER-SCOOP 


The cheapest and quickest method of shifting bulk 
materials. With this cost-cutting combination one 
man can move as much as five, save up to 75% of 


time on every job. The Parker Portable Loader is 

strong enough for the toughest work, light enough rt 
for easy moving. It is available with boom lengths 

of 20 ft. and 30 ft. Discharge heights adjustable to e 


8’ 3” or 12’ 3”. Belt widths 16” or 20°. The Parker 
Power-scoop will shift up to 300 Ibs. at a time, is sim- 


ply controlled bya push-button on the scoop handle ms © ~—- | a 


Write for full details of this outstanding equipment. 


FREDERICK PARKER LIMITED PORTABLE LOADERS 


VIADUCT WORKS, LEICESTER. Phones: Leicester 62531 (10 lines) 
London : Stafford House, Norfolk Street, W.C.2. Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. Enter No. 42 on reply card 
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Main Contro! Room, Ashford 
Common Pumping Station of the 
Metropolitan Water Board 


Power Station control desk, Central Electricity Board, Mauritius. 





Brush have considerable experience 
in the manufacture of Remote Control Boards 
for centralized operation and indication for 
power equipment. 

Our Switchgear Division is always pleased to 
cO- Operate with project engineers and architects 
in the design of equipment for all applications, 


REMOTE CONTROL BOARDS 


for power control of 
a BRUSH SWITCHGEAR 


Das 4 (Member of the Hawker Siddeley Group) 
S6 





Control and relay cubicles 
for industrial application. 


BRUSH ELECTRICAL ENGINEERING CO. LTD. LOUGHBOROUGH, ENGLAND 
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GLAXO LABORATORIES LTD. 
have installed 





OIL BURNING EQUIPMENT 


on their Babcock & Wilcox Water Tube Boilers at 
Greenford. We supplied the whole of the oil firing equip- 
ment and the conversion from solid fuel to oil firing was 
engineered by our technical staff. 


Other recent Thornycroft installations include those at 
Selfridges Ltd., London Airport, Lewis’s Ltd. Leeds Store, 
Shell-Mex House and several for the Ministry of Works : 
that at Broadcasting House is nearing completion. 





For particulars of industrial equipment write for publication S.E.B.99 


which includes a questionnaire for completion and return to us. 
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Write for our 
publication E 2207 
which will enable you 
to make an accurate 
selection from the 
finest range of 

Stock Standard Fans 


available 





STURTEVANT ENGINEERING CO., LTD., SOUTHERN HOUSE, 
CANNON STREET, LONDON, E.C.4. 


AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 
400 SUSSEX STREET, SYDNEY, N.S.W. 
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So simple! 


So surely SIMPLIFIX 
the foolproof 
coupling! 


Simplifix couplings form a perfect joint on almost any kind of tubing 
including those with very thin walls. All that is required is tightening 
with a spanner—no special work is required on the tube and the 
anti-friction washer prevents the tube twisting when the nut is 
tightened. Simplifix couplings are suitable for all pipe line systems 
up to 2” o.d. In a wide range of interchangeable standard fittings. 
Non-standard fittings of all kinds can also be made to order. 

Write for further information and fully illustrated catalogue. 


S j NM Fl : - | X SIMPLIFIX COUPLINGS LTD - HARGRAVE ROAD - MAIDENHEAD - BERKS 
TEL: MAIDENHEAD S100 - A member of the ALENCU Group of Companies 
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Motor Driven 





CENTRIFUGAL PUMPS 


for all industries and 
all services 


















One of four Mather & Platt horizontal split-casing 60/66" 
Lonovane pumps supplied for circulating water duty in a 
large power station. Each pump delivers 66,000 g.p.m. 
against a 48ft. head, and is driven at 333 r.p.m. by a Mather 


& Platt 1200 b.h.p. squirrel cage induction motor. 


acc: imc, 


} 


/ ) DI. PARK WORKS, MANCHESTER, 10 
j j 7 i 4 , ’ 
M dl { ie r & lat | Telephone : COLlyhurst 2321. Telegrams: Mather, Manchester 


LIMITED 
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POWER-GaAS GROUP 


417 


Enter No. 91 on reply card 
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: oa 3 Reyrolle 





Relays 


for protection 


and control 


service Reyrolle | 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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OF MOTION 









CONTROL 












\t pressures up to 1,500 p.s.i. and running speeds as low as 20 r.p.m. 
the Savery Annular Piston Pump maintains a positive smooth and 
consistent flow. It is capable of infinite regulation between zero and 
maximum volume, and is in a class by itself for hydraulic control 
transmission, pressure lubrication, oil burner feed supplies, accurate 
metering processes, and other applications. 










The whole range of Savery Pumps is British made throughout. Let us 
know your requirements; our technical experts will be happy to make 
recommendations. 


THOMAS SAVERY PUMPS LTD., 
BRACEBRIDGE ST., BIRMINGHAM, 6. AST. 1316.7. 





























































° 
Enter No. 111 on reply card 
FROM 10,000: 1 TO ee i 
ALL DIMENSIONS IN_INCHES > 
MAX. TORQUE SHAFT GENTRE OVERALL OVERALL OVERALL 
LBS. INS. HEIGHTS EIGHT WIDTH LENGTH 
300 3 64 53 124 O00/H oo 
750 34 ts 6} 14% OOA/H : , Model OAC/H 
1500 4} 8H 84 16% OOB/H 
6000 64 14% 113 225 OAD/H | TRIPLE STAGE STRATELINE FIXED 
12000 7 " 4 2544 ser REDUCTION SPEED REDUCERS 
— Si sit 7 324 phn TORQUES FROM 300 LBS. INS. 
48000 10 25 21 | 39 ADG/H 
; | ‘ TO 48,000; LBS. INS. 
, The ‘‘ Hypocycloidal '’ gearing used makes possible ratios of up to 100 : 1 in each stage. The triple stage unit can be supplied in any ratio between 
10,000 : 1 to 1,000,000 : 1 provided the final ratio is the product of three whole numbers in the single stages. For example 53:1 x 44:1 » 76:1 would give 
an overall ratio of 177,232 : 1. These reducers can be supplied as separate foot mounted units suitable for direct coupling, belt on chain drive, or complete 
with flange mounted motors. Study these overall dimensions against the available ratios and compare with all other forms of speed reduction. 
Present your slow running problems to us for quick and efficient action. 
= Four stage or more units are available giving unlimited ratios. 





Enter No. 112 on reply card 





i2 THE ENGINEER Ort. 23, 1959 


BRITAIN'S 


FACTORIES 
Capenhurst 











Part of the Capenhurst Atomic 7% " °C ly Fee eet ia 
Plant under construction. a bis * ey 

(By kind permission of United § . : iy 

Kingdom Atomic Energy 

Authority) 


9 5 () {) () T 0 N S t F UNDER DIRECT CONTRACT WITH THE U.K.A.E.A. ALEX. FINDLAY & CO 
bd LTD., MOTHERWELL, HAVE SUPPLIED, DELIVERED AND ERECTED OVER 25,000 
TONS OF STEELWORK TO BUILD THE UNITED KINGDOM ATOMIC ENERGY 
8 T a F qi W () R K AUTHORITY PLANT AT CAPENHURST WORKS, CHESTER. 














STRUCTURAL ENGINEERS 








MOTHERWELL * SCOTLAND 
Phone Motherwell 2301 (6 lines) 


MEMBERS OF THE NUCLEAR POWER PLANT CO. LIMITED 
A ‘ . 7 a, . is ; a e i . y ‘ ey re : y * % RnR & 
Enter No. 121 on reply card 
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OIL FREE AIRAND GAS COMPRESSORS 


LABYRINTH TYPE 


Labyrinth Sealed Piston 
clear from cylinder liner 
No piston rings 
No wear and tear 
lubrication 
contamination 

















Also: ' 

Carbon Ring Compressors, Oil Lubricated 
and Water Lubricated Compressors, 
Industrial and Commercial Refrigerating 
Two Stage Two Throw Machinery and Plant, Refrigerators, 
Labyrinth Compressors Carbonic Acid and‘Dry Ice Plant, Electro- 


for the oil free Dj ; ar 
compression of dry ysers, Diesel Engines. 
Nitrogen. 650 c.f.m. 


85 p.s.i.g. 155 h.p. 735 r.p.m. 











LINDE REFRIGERATION AND MACHINERY LIMITED 
47, VICTORIA STREET LONDON S.W.1. TELEPHONE: ABBey 1777 


Enter No. 131 on reply card 
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MODEL “B” No. 21 






191M LATHES 


BUILT IN THREE SIZES SWINGING 13-17-21 INCHES OVER BEDWAYS 


Enter No. 141 on reply card 





Specially designed . . . 
for Punching and Notching 
METAL WINDOW BARS 


This machine has been developed 
from the well-known Bronx 60-ton 
Press Brake, and incorporates an 
8 ft. long beam, which has a stroke 
of 34 in. and a vertical adjustrient 
of j in., by hand, through worm 
gearing. A distance of 7 in. is pro- 
vided between the beam and the bed, 
__ with the stroke down and adjust- 
ment up. The operating speed is 40 
strokes per min. and the cycle is 
automatically started by the action 
of closing the guard by hand. A 
stroke counter and a dial indicator, 
which shows the bottom dead-centre 
position of the beam, are fitted. 


wis 


Telephone LYE 2307 & 2308 


BRONX ENGINEERING CO. LTD., LYE, WORCS. 


73 
Enter No. 142 on reply card 






















There ere also “= 
Bronx Press Brakes, 
Guillotine Shears, Sheet & 
Plate Levelling Machines, etc. 
for Catalogues. 


— 
Write 











Budenberg BRONZE TUBE 
PRESSURE GAUGES 
from stock 


We have a complete 
range of gauges 

in stock, both 

4” and 6” dial, 
from 0-15 |b/in? to 
0-1000 Ib/in?; these 


are fitted in a brass case 






with back flange for surface 
mounting and with pressure 
connection screwed #” B.S.P. 


Also in our stock we have a big selection 


B 


which gives full details, will gladly be sent on request. 


of other gauges to suit most industrial 


applications and a four-page stock folder, 





BUDENBERG GAUGE CO. LTD. 
BROADHEATH Nr. MANCHESTER 





: \ dmBU45 
Enter No. 143 on reply card 





rHE 
LOOSE NUTS LOSE MONEY 


‘PALNUT?’ 


(REGD. TRADE MARK) 


SAFETY LOCK WASHERS 


ECONOMICALLY AND EFFICIENTLY DEFY VIBRATION 


ho 
oe) 


1959 


Oct. 





EY COURTESY OF BRITISH RAILWAYS, SOUTHERN REGION, WE SHOW BELOW A 
PALNUT’ FITTED TO THE ROOF OF A MAIN LINE DIESEL LOCOMOTIVE. 





- 


We are sure that the ‘PALNUT’ Safety Lock Washer can and will 
be of service to you—give us a chance to prove it. 


Available in all threads from 6 B.A. to 3” B.S.F. ‘ PALNUTS’ 

give a guaranteed and easily inspected lock. Function on 

short tolt lengths and dispense with all need for drilling 
or distortion of thread 


NATIONAL PHYSICAL LABORATORY TESTED | 
| 





ENGINEER 














IN ALL METALS 
Brass and all Copper 
Alloys, Aluminium, and 
Aluminium Alloys, 
Nickel Silver, Stainless 


IN ALL FINISHES 
Self-colour, dipped, or 
acid etched, Nickel, 
Chrome or Cadmium 
Plated, Clear or Colour 
Lacquered, Plain or 
Colour Anodised. 








FOR ALL PURPOSES 


Engineering and Indus- 


trial, Pharmaceutical 
and Cosmetic, Elec- 
trical, Radar and Elec- 
tronics, Food Prepara- 
tion and Packing and 
many others. 





THE GREATER THE VIBRATION THE TIGHTER THE GRIP | 
| and Bright Mild Steel. 


For further details apply 


THE PALNUT COMPANY LTD. 


(Est. 1919) 
PALNUT WORKS, 3 ARTHUR STREET, HOVE, 3 


PALNUT HOVE. Tele : 70427. 


We invite your enquiries 


WRIGHT, BINDLEY & GELL LIMITED 


PERCY ROAD - GREET - BIRMINGHAM 11 


Telephone : SPRingfield 4491 (P.B.X.) 


Telegrams : 
seeeineetnnaniainaeteeaantiesae 
Enter No. 152 on reply card 
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WHEN Hairbreadth Precision Counts 


WHY Machine-tool Users insist on BARIMAR 
Accurate welding and machining is a Barimar tradition—with 
half a century of superb experience behind it! In the case of 
repairs to broken machine-tools, hairbreadth accuracy is a 

















sine qua non. 

Expensive precision parts, engaged on precision work, usually with contracts 
of the utmost urgency, call for prompt and highly experienced welding in 
the event of a mishap. This is the class of welding in which Barimar excels. 
The lathe saddle illustrated, broken in two through the surface feed 
housing, is typical of similar saddles, large and small, and of varied design 
which ‘Barimar has repaired successfully. Some were damaged similarly to 
this saddle; others have been broken through the traverse housings and 
elsewhere. No matter where the damage is, Barimar experts tackle the 














job with skill, accuracy and promptitude——with special emphasis on 
ICCURACY. 
Barimar therefore illustrate this typical repair—perfectly welded, impec- 


| cably machined and covered as usual by the 
| Barimar Money-back Guarantee. This Barimar 
| 
| 
| 
! 


This 


Many lathe saddles have been repaired by Barimar. 
one was broken right through the surface feed housing. 


job saved time, expense, and a 
big material loss to the owners 
whose satisfaction 
earned Barimar 
yet another 

bouquet 









WHEN IT IS URGENT, “PHONE BARIMAR AT ANY 
TIME OF THE DAY OR NIGHT 


There is always someone to advise you—someone ready to help, 

ALL BROKEN PARTS which are transportable must be sent 
CARRIAGE PAID or delivered to the nearest Barimar Branch. Please 
remove all fittings and post letter advising dispatch. When it is . 
impossible to transport damaged machinery, Barimar experts operate 


ON THE SPOT. 
Barimar House, 22-24, Peterborough Road, 


BARIMAR FULHAM, LONDON, S.W.6 


Telephones: RENown 2147-2148. Night 2148. Telegrams: “‘Bariquamar, Walgreen, London.”’ 


BIRMINGHAM, 12: 116-117, Charles Henry St. Telephone: Midland 2696 
BARIMAR MANCHESTER, 13: 67, Brunswick St., Ardwick. Telephone: Ardwick 2738 
Branch Addresses: 













PERFECT 
PRECISION was Barimar’s 
standard when they repaired the lathe saddle under their Money- 
Back Guarantee, within a few days. 


NEWCASTLE-UPON-TYNE, |: 64-66, The Close Telephone: 21055 
GLASGOW, C.2: 134, West George Lane. Telephone: Central 4709 


























THE WORLD'S SCIENTIFIC WELDING ENGINEERS 








BARIMAR 





Enter No. 153 on reply card 








16 THE ENGINEER Oct. 23, 1959 


MOTO 


MANAGING DIRECTOR DAVID C.Y. HIGGS, AMLEE 





MARK 
BIRMINGHAM 6 ENGLAND 







Slip Ring Motors 
for all 
Applications 


GUARANTEED FOR EVER 


AGENTS AND BRANCHES COVER THE WORLD 


Enter No. 161 on reply card 
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SPECIALIST) 


NTA 





. DESIGNERS AND 
MANUFACTURERS 
OF 


CONVEYING AND 
ELEVATING : EMINENTLY SUITED FOR 


UIPMENT 
~ CONVEYING BULK MATERIAL 


VSP AUSCODNE ALONG HORIZONTAL 
TE ances OR CAN BE USED 


GLOUCESTER 
AT ANGLES UP TO 30° 


SCREW CONVEYOR 











Enter No. 171 on reply card 








Hydraulic 

Scrap Shears 
Lindemann System 

“e | N f ay A N N the bate machines for efficient 
' Lin scrap yard operation. 


Y i FINngR: ; 
hie DUSSE LOO! ; Our new medium size shears embody 
7 all the constructional and operational 


ree 


features of the big shears as supplied 
to the United States. 


Some of them are: 
Large shear opening 
Hydraulic pre-compression device. 


Continuous feeding of scrap, which 
is pushed ahead automatically. 


One shear operator only required. 


*. 
Our Agents in the British Isles : 


MOFFAT & BELL LTD., 
170 Piccadilly, London, W.1. 
Tel: Hyde Park 9551. 


466 Royal Exchange, Manchester. 
Tel: Deansgate 5131. 


LINDEMANN 


KOMMANDITGESELLSCHAFT DUSSELDORF GERMANY 
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AIR CLEANSING... | of course we are BUSY !! 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to because we offer 
work in conditions where air pollution exists. 











y : ' the finest 
Dirt costs = and sated am INDICATING THERMOSTAT 
jag Boag yy fy neal i for your 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR? 


if so please phone at once and allow us to quote. 


Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone: BARnet 3901/5187. 


TEMPERATURE CONTROL PROBLEMS 
MAY WE SEND DETAILS? 















Enter No. 181 on reply card 





L 
HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 


@ CLOSE CONTROL 

M@ CONTACTS RATED AT 10 AMP 
250 V VARIABLE OVER THE RANGE 

@ TEMPERATURE RANGES UP TO 

300 DEGREES CENTIGRADE 

OR 580 DEGREES FAHRENHEIT 

@ SMALL PHYSICAL SIZE 

@ LIQUID EXPANSION ACTION 

@ TWO YEAR GUARANTEE 


ACCURATE INSTRUMENTS 
THE ACCURATE RECORDING INSTRUMENT CO. 


ARIC WORKS, WINDSOR AVENUE, MERTON, LONDON, 5S.W.1!9 
TELEPHONE: LiBerty 566] /2/3 
IRISH SUBSIDIARY: ARIC (IRELAND) LTD., 6 MONTAGUE STREET, DUBLIN. 
















HEAT & WEAR RESISTING UPTO 10 TONS 


als i SPHEROIDAL GRAPHITE /RON& STEEL 
MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 


iVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 236! 
Enter No. 182 on reply card i _Enter No. 183, on reply card 











CARTER ) PROCESS CONDITIONING 
PLANT 





SPEEDS PRODUCTION 


——) REDUCES WASTAGE 


IMPROVES THE FINISHED 
PRODUCT 


Ask our Engineers to advise 





on your particular problem. 





CARTER) CREATORS OF THE RIGHT AIR CONDITIONING FOR ANY PURPOSE 


CARTER THERMAL ENGINEERING LIMITED 


Head Office: Bordesley Green, Birmingham 9. Tel: Victoria 4617/8 








Enter No. 184 on reply card 


See 
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STEAM TURBINES 


for driving a wide variety 


of machinery.... 


SUGAR MILL ROLLS 
BOILER FEED PUMPS 
CIRCULATING PUMPS 
CARGO OIL PUMPS, ETC., 


Fixed or 
Variable Speeds 
(Geared or 
Direct Drive) 


Horizontal 


wt 


or 
Vertical Design . 





Weir Steam Turbines are available in Standard designs 
up to 1,000 B.H.P. and Special designs up to 2,500 B.H.P., 
and shaft speeds from 500 to 16,000 r.p.m. 

The ideal prime mover for forced and induced draught 
fans, boiler feed pumps, cargo oil pumps, circulating 


pumps, and other auxiliary machinery. 





Write for Publication No. GA.I71 


BZ La G. & J. WEIR LTD., CATHCART, GLASGOW, S.4 


Enter No. 191 on reply card 
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SURVEY - DESIGN 
SUPPLY 
INSTALLATION 





Part of a £500,000 contract by 
Eagre — sidings and trackwork 
for Manvers Centralization 
Scheme (about three fifths of 
the project is shown in this 
aerial view). 9,000 tons of iron 
and steel, 40 miles of track, 
230 turnouts were laid with 
no interruption of the existing 
traffic of the four collieries 
involved in the scheme. 








Eagre also works for British 
Railways, the Gas Board, the 
United Steel Companies, Cen- 
tral Electricity Authority, etc. 
Materials are supplied from 
Eagre’s own resources. 


Whatever the magnitude of 
your siding requirements, 
consult — 





( Photograph by* courtesy of the National Coal Board ) 


EAGRE CONSTRUCTION CO. LTD. 
East Common Lane - SCUNTHORPE - Lincs. | Tel. 4513 (5 lines) 


Enter No. 201 on reply card 


















Newalls Insulation 


on Turbine Generators at 


Blyth Power Station 





Photograph by courtesy of A.E 1. Turbine-Generator Division 


ONE OF FOUR A.E.I. turbine Generators for 
the Blyth Station of the Central Electricity 
Generating Board. This was the first 120 MW 
set to be commissioned in any British power 
station. The thermal insulation of this 
important project is being carried out by 
Newalls using their well known Newalls 
(Reg’d Brand) Newtempheit and 85% 


Magnesia materials. 


Offices and Depots at: LONDON, GLASGOW, MANCHESTER | } Va (@| NEWALLS INSULATION COMPANY LIMITED 
NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST ire: A 

r I een Nigro \ S Head Office: Washington, Co. Durham, England. 

Un A member of the TURNER & NEWALL ORGANISATION 


Agents and venders most markets abroad 
69/BCDe 
Enter No. 202 on reply card 
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KTihe A1isSO 
—-HEAWY DUTY 
MULTI-CIRCUIT 
A.C. SWITCH 150 amperes 
at 650 volts on each 


moving contact 















This is a slow-make-and-break On-Load switch 





but is, of course, equally suitable for Off-Load 
duties. Its design is essentially similar to that of 





the other Austinlite rotaries. The moving contacts 
are rollers bridging pairs of fixed contacts. 
For on-load switching the rollers are ElkKonite. 





The fixed contacts have silver contact faces 
3,” thick. For off-load duties the switch is rated 






at 300 amp. per moving contact and the rollers 
are of silver plated copper. The indexing 















mechanism follows the recognised 
Austinlite pattern and thus 
ensures a long life of 
continuous service. 


#* Contacts are open to immediate visual inspection and the switching 
sequence can be seen at a glance. 

* Each group of fixed contacts is mounted on a common bar which 
can be removed for cleaning or for replacing contacts. 

* An A50, A30 or an Al5 switch can be mounted in tandem for 
switching auxiliary circuits. 

* Fixed contacts can be mounted anywhere on the bar so that creep 
distances can be increased and high voltage switching made possible. 

* Mechanical interlocking can be provided. 


A quick-make-and-break D.C. version of this switch, identical 
except for the indexing mechanism, will be available shortly. 


| —7hustinlite ROTARY SWITCHES 


Gustom-Built by STONE-CHANGE LTD. 


(Makers of Sumo Pumps and Stone-Chance Lighthouses) Crawley, Sussex. 





Enter No. 211 on reply card 
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+ Microscopie 
examination 
test panel 












These are the hands of a chemist in a Pinchin Johnson paint testing 
laboratory, ensuring that material complies exactly with the required 
specification. Technical service from start to finish is the basis of 
P.J. leadership in the supply of paint to industry. This service is 
effectively yours through your nearest P.J. branch. 

















PINCHIN JOHNSON 


PAINT PRODUCTS 



















PINCHIN JOHNSON & COMPANY 
HEAD OFFICE : 4 CARLTON GARDENS * LONDON SWI ° TEL: TRAFALGAR 5600 
Principal P. J. Service Branches and Stock Depots : 
BELFAST - BIRMINGHAM ~- BOOTLE - BRIGHTON - BRISTOL - GLASGOW - LEEDS 
MANCHESTER © NEWCASTLE-ON-TYNE - SOUTHAMPTON 


Enter No. 212 on reply card 



















Someone else 
not using 


KIDDE co. 


fire protection equipment 


THE WALTER KIDDE COMPANY LIMITED 
BELVUE ROAD, NORTHOLT, MIDDLESEX. Viking 6611 


Enter No. 213 on reply card 
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E.N.V. have exceptional facilities for the 
manufacture of spiral bevel and hypoid 
gears in sizes up to 72” and for the serial 
production of right angle drive units for a 
wide variety of industrial applications. 
Engineers who need right angle 
transmissions are invited to communicate 
with the E.N.V. Design Department at the 


project stage. 




















For Gears 
































HYTHE ROAD, WILLESDEN, LONDON, N.W.10 
Telephone: LADbroke 3622 


AP/k8 


E.N.V. ENGINEERING COMPANY LIMITED, 










Enter No. 221 on reply card 
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PRECISION 
PLASTIC SHIMS 


From 0005” up to 040". 





THE COLO R 
ce oni TMC hNEs.. 


There is an “ARTUS” grade 











for most Chemical and Thermal 
Conditions. 


EASY TO IDENTIFY - EASY TO USE 


* Write for Samples and Literature or Mail Biueprint for Quotation, 


AUTO AERO LTD. 


44 PACKINGTON ROAD LONDON.W.3 Je/ephone ACORN 0544 




















Enter No. 231 on reply card 


ii RELLILIEN ERAL/ 
CABLES 


More than equal to the extra service demanded 














as 








ORDER FROM THE a 


_The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 
Enter No. 232 on reply card 





ABBOT 


of NEWARK 


Specialists 
in the 
Manufacture’ 


of Dished 
Ends | 





DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 


° 
WELDED and FLANGED 
WORK A _ SPECIALITY 








ABBOTT & C° 


(NEwARK) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS: ENGLAND 
Telephone: Newark 34. 











Enter No. 233 on reply card 
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HELICAL 
GEARS 


for industrial drives 


TS eae a = 





Cee So 
AEI industrial gears, 
large and small, 
transmit full load 
at an efficiency of 
at least 98% 


I 


| 


NUTT! 


For efficient, silent transmission of power by helical-tooth gears, 
absolute accuracy is essential in tooth pitch, tooth profile, and angle 
of helix. That is why AEI industrial gears are manufactured on 
the finest precision hobbing machines, housed in separate temper. 
ature- and humidity-controlled cells. 


For information on any gearing problems 
telephone RUGBY 2121 ext. 108 


Technical literature will be sent on request 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY & MANCHESTER, ENGLAND 


A5403 












Enter No. 241 on reply card 
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Thompson 


SELF-ADJUSTING BALL-JOINTS 


These joints are self-adjusting and are very well —_ bar of a mower, at many hundreds 





made from fine materials. Used extensively on — of strokes a minute. 

steering connections for every class of road We can produce joints of this and 
vehicle, they are also valuable in a great many other types to suit customers’ 
applications in general engineering, where special requirements. 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 


The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTOMOTIVE PRODUCTS COMPANY LTD po BeBe 
UTOMOTIV. 

LEAMINGTON SPA, WARWICKSHIRE PRODUCTS 
GROUP 




















































































~~," Cp a—=_and, N ] = \\\ ry ‘a 
Bn pe. “S~e' Le. ‘ ee 
Al ; Gun-Metal 
JOHN HILL & SONS (Ironfounders) LTD «v2 2 


| » 4 ? : ; - a re 

— Mi I ve __o hy 

get mertmcenl | ae, Sr est capa 

~ = e as —~, —7 74, —.. 
~Non-Ferrous- Castings | | S =a See 

“a Rieoten Cox meen [FT I | A a] |= 

e Te - 1. —— ' — > 

and Phos hor<Bronze_{ <=" | a n a 
ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. Tel: Wolverhampton 23445/6 & 24981. cine 









Enter No. 252 on reply card 





































Sand Casting 
Specialists in 


YM) 





yyy) 


ALUMINIUM 
BRONZE 


HIGH 
CONDUCTIVITY 





Head Office and Foundry 


PIERCY STREET. ANCOATS, 
MANCHESTER, 4. 


Tel: No. COLiyhurst 1503/4 





Enter No. 261 on reply card 
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modern shipbuilding equipment by 











WINGS 


OF DORTMUND 








ieee PLATE STRAIGHTENING MACHINES 


eee for plates from gin. thick. 

“Ss DOUBLE STANDARD PLATE SHEARS 

0000 for plates from #§in. thick. 

“2. -s« CIRCULAR CUTTER SHEARS 

Oe for plates from gin. thick. 

“2 CIRCULAR CUTTER TRIMMING SHEARS 
see's for trimming both sides and slitting plates from agin. 
wees thick. 

aoe ROLL SHEARS 

OO also with planing attachment for plates agin. thick. 
teste PLATE EDGE PLANING MACHINES 

eeue with rack or screw drive, cutting power from |-2 tons. 


eee PUNCHING MACHINES 
Ol wee from 160 tons. 


wees LEVER PUNCHING MACHINES AND SHEARS 


CHIP & MARINE ENGIN: ‘eee: single and combined, from 160 tons. 


‘ee WATER HYDRAULIC AND OIL HYDRAULIC 
BUILDING MACHINES “cs SHIPBUILDING PRESSES 
wees from 160 tons. 
SHIP PLATE BENDING MACHINES “eee, 
ee i AIGHTENING AN 
with or without pre-bending. crete - 7 Jetty nada GH NG D 
HYDRAULIC BENDING MACHINES sete from 125 tons. 
pipiens “Ss MECHANICAL STRAIGHTENING AND 
THREE-ROLL BENDING MACHINES ee BENDING PRESSES 
with or without pre-bending. eae, from 200 tons. 
FOUR-ROLL BENDING MACHINES a HYDRAULIC PRESS BRAKES 
for plates from gin. thick. OO from 160 tons. 


SHIP RIB BENDING MACHINES rae MECHANICAL PRESS BRAKES 


for sections up to I6in. deep. 


ROLLER SECTION BENDING MACHINES 


with or without pre-bending. 


from 200 tons. 


sn SINGLE STANDARD ECCENTRIC PRESSES 
* single and double sided from 200 tons. 


Sees DOUBLE STANDARD CRANK PRESSES 


Please let us demonstrate to you. eee from 200 tons. 





WAU CANN 


ASSOCIATES LIMITED 


JOGGLING AND FLANGING PRESSES 
from 200 tons. 


HYDRAULIC RAPID FORGING PRESSES 
from 200 tons. 


STEAM AND PNEUMATIC HAMMERS 








4 QUEEN STREET - CURZON STREET - LONDON - W.1I Tel: GROsvenor 8362 
Midland Office and Demonstration Room WILFORD CRESCENT - NOTTINGHAM Tel: NOTT 88006 








HAMMERED OR 
HYDRAULIC PRESSED 


| 


IN STEEL 
BLACK OR MACHINED | 
TO 24 TONS 





* 
THE INCE FORGE CO. LTD. 


WIGAN PAPROPRIETORS | | 








Enter No. 262 on reply card 








“TURBINE sro FURNACES 


USE 


ALL GRADES 
OF SOLID FUEL 
EFFICIENTLY 


ensuring 


LOW STEAM RAISING COSTS 


May we investigate without charge ? 


THE TURBINE FURNACE COMPANY LIMITED 


238b Gray’s Inn Road, London, W.C.1. ‘Phone: TERminus 4365 











| 
Enter No. 263 on reply card 


Enter No. 264 on reply card 
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THAT'S BUTTERS THAT WAS 





























BUTTERS BROS. & CO. 





AND AT LONDON, BI 


WITH APOLOGIES TO S n = i j 


whose new building in London 
is here seen being erected by 
Sir Robert McAlpine & Sons 
with the capable assistance of 


BUTTERS 


MONOTOWER 


CRANES 


Six 5-ton Monotowers are in use 


LTD., 
MACLELLAN STREET, GLASGOW, S.! 
RMINGHAM & NEWCASTLE 





‘S&S SS SS 
PS DPSPT srt: - 









Sy >a by 
; wg | =, 


.* >“ 
a | i” SP 
= 2&2F s® 





Enter No. 271 on reply card 





rey Pu 


TODAY'S 


open shelves can be 
TOMORROW'S 


fitted units 













A typical three-bay assembly of 
trays, bins and shelves. The reverse 
side incorporates bins, cupboards and 
aledge top. Bays may be varied as 
required, and joined to forma 
continuous run. 


Full details of components and 
a selection of specimen 
assemblies are shown in List 
1015. Please send for a copy. 
Mobile Type Shelving also 
available. Details on request. 
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G. A. HARVEY « CO. (LONDON) LTD. 
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Here is a storage system 
which is so flexible that it can 
always be completely 
up-to-date. 

From the carefully designed 
range of components, it is an 
easy matter to plan and erect 
an installation which will not 
only satisfy immediate 
storage needs but which can 
also be rapidly adapted to 
meet newrequirements. Large 
articles orsmall, many or few, 
can be segregated as desired, 
and sections may be enlarged, 
reduced or subdivided at any 
time to conform to a changing 
pattern of purchases, 
production and consumption. 


Components are made from best 
quality mild steel sheet and 
rolled steel sections, and are 
available in a range of standard 
sizes. Stove enamelled Olive 
Green or Scarborough Grey. 


= 


"HARVEY 


ADJUSTABLE 
Steel Shelving 


ANGLE POST TYPE 


(Based on B.S.826 : 1955) 





WOOLWICH RD., LONDON, S.E.7 
Telephone: GREenwich 3232 (22 lines) 








SE/It 
Enter No. 281 on reply card 






















Oct. 23, 1959 


NEW 
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JOHNSON & PHILLIPS LTD. 


CHARLTON - LONDON .- S.E.7 


Peete ica t ENGI 


w-EE RS 


ENGINEER 29 


CIRCUIT-BREAKER 


PROVIDES 








250 MVA 
11 kV duty 








The new Type PDB oil circuit-breaker is designed for use 
in J. & P. standard metalclad gear, which is of the size 
usually associated with 250 MVA, 11 KV gear, but it has 
been fully tested and certified for the following breaking 
capacities: 350 MVA at 11 kV; 250 MVA at 6.6 kV; and 
150 MVA at 3.3 kV. A margin of safety greatly in excess 
of that previously offered, can now be enjoyed with 
standard metalclad switchgear at no extra cost. 

As part of the rigorous testing, each phase was success- 
fully tested to earth separately at full power, and the tests 
revealed that at all short-circuit ratings the arc was 
entirely confined within the arc-control device. 

Full details of this remarkable new circuit-breaker 
are available on request. 


AN D © A Shs ?wASK E AS 


Enter No. 291 on reply card 
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There is no substitute 
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fora C.A.V. Paper Filter 


Where else can you find a filter of such high efficiency with adequate service 
life? The C.A.V. fuel oil filter removes from the fuel a high proportion of the 
minute abrasive particles which wear the finely fitting parts of fuel injection 
pumps and injectors, and which pass through many filters. But with high 





efficiency it is inevitable that the filter element will become choked in time—its 


life depends largely on the effective filtering surface area. In the C.A.V. filter 


this is 560 sq. inches—several times more than most other types, ensuring the 


longest life commensurate with adequate filtration. 
Great care is taken in testing and checking C.A.V. paper filter elements during 
manufacture. Substitutes are frequently faulty and are no safeguard to fuel 


injection equipment. 


WHY TAKE RISKS? The G.A.V. element is mre vee. 


low in price—insist on the genuine article. 


The World's Leading Manufacturers of 


FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED - ACTON LONDON W.3 








nin/@4 


Pant HO 


APO48 


Enter No. 301 on reply card 
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Registering the Maximum Demand 
of a Singlephase Circuit 


14 


MINUTES 
12 a 


16 


10 
READING X1 =kKW DEMAND 
30 MIN. DEMANO INTEGRATION PERIOO @ 


8@ 


fi ®; 
ah ae : 


Revs/kWh meee 


TYPE FMD AC — 1PHAS 2WiRE 
VP +(83)- 
HOLLINWOOOF ERRANT| ENGLAND 


MAX 80 AMPS 240 VOLTS So~ 
WF 57M209240 PROPERTY O 














The Ferranti ‘FMmMD’ and ‘FMMD’ maximum demand meters register the 
maximum demand of a singlephase circuit, and consist of a singlephase meter 
element of the ‘FMm’ or ‘FM’ type respectively combined with a maximum 
demand indicator of the Merz type. Both these meters can be supplied with 
a self-contained synchronous timing unit or alternatively can be made suitable 
for use with a separate time switch. For the latter the resetting mechanism 
may be either of the “normally closed type” or “normally open type.” 

The ‘FMmMD?’ and ‘FMMD?’ meters comply with the B.S. Specification and 
have been approved by the Ministry of Power. 


FERRANTI LTD (iiieeaeiememeeerncna 


Head Office and Works: HOLLINWOOD - LANCS Telephone: FAlisworth 2000 
London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 Telephone: TEMple Bar 6666 





FM 131/2 
Enter No. 311 on reply card 
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Schieldrop* 


Industrial Burners 


The FIRST Self Proportioning 
OIL BURNER Made in Gt. Britain 





ONE HANDLE 
controls both 


oil and air 


at constant 
NOW made with OIL VALVE STROKE 
infinitely variable 
by two adjustments only 





Design and Execution of Complete Installations. 


| 





Schieldrop Industrial Burners cover a wide 
range of types to suit all normal needs. Designs 
gladly submitted for any type of Burner to 
special requirements. Schieldrop Burners save 
tons of fuel, and quickly prove to be a most 
profitable investment and a highly efficient pro- 
ductive unit. Send for full details of operating 


results, and catalogues quoting reference A/12. 














AIR VALVE 
at point of 
discharge 
gives a 5:/ 
turn down 
ratio 


LONDON : 2, 3 & 5, STUDIO PLACE, 


KINNERTON ST., LONDON, S.W.1. 
Telephone: BELGRAVIA 3785 


BIRMINGHAM : 17, WELWYNDALE ROAD, 


SUTTON COLDFIELD. 
Telephone: ERDINGTON 2772 


MANCHESTER : 32, DEANSGATE, 
MANCHESTER. Telephone: BLACKFRIARS 3851 


SWANSEA : 11/12, WIND STREET, 
SWANSEA. Telephone: SWANSEA 495! 


® 
* Scie < r OR & CO. LTD. STOTFOLD, BEDS. Tel. 414 (4 lines) 





BMJ 
Enter No. 321 on reply card 
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MOTOR CONTROL CENTRES 
















MEDIUM VOLTAGE 
UP TO 100 h.p. 


SOLVE YOUR GROUPED CONTROL PROBLEMS 
CUT INSTALLATION COSTS 

SAVE SPACE 

SIMPLIFY MAINTENANCE 


Type CCW control centres consist of standardised, free standing cubicles 


containing withdrawable starter units plugged on to vertical busbars, 





Units are interchangeable, back-to-back formation when required. Boards 


are extendible, facilitating forward planning. 
| Write for further details 
ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


MOTOR & CONTROL GEAR DIVISION RUGBY & MANCHESTER, ENGLAND 
INCORPORATING THE MOTOR & CONTROL GEAR INTERESTS OF BTH & M-V 9 


H/J901 
Enter No. 331 on reply card 
D 
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BRADY 


SHUTTERS - ROLLING DOORS 





up country 


The year is closing. Now the fruits of a 
season’s labour await shipment, protected 
meanwhile, behind steel shuttered doors against 
weather, scavenger and thief. Time and time 
again Brady Steel Rolling Shutter Doors provide 
the solution to problems of closing openings 
of unusual size and location. The use of only 
the highest grade materials and the considerable 
specialised experience that controls their con- 
struction guarantee them a trouble-free perform- 
ance that makes them preferred both sides of 
the equator in both hemispheres. All the usual 
methods of operation are available, and doors 
can be designed to meet special requirements. 
Send for illustrated leaflet C/35/SS353. 


DOOR GEAR 


ENGINEER 





BRADY FOR EVERY OPENING: BRADY ROLLING DOORS IN STEEL, 
WOOD AND ALUMINIUM: SLIDING SHUTTER DOORS: GRILLES IN 
STEEL, ALUMINIUM OR NYLON * UP AND OVER DOORS - FIRE- 
PROOF DOORS * RUBBER DOORS * COLLAPSIBLE GATES * SLIDING 
ALSO MANUFACTURERS OF BRADY LIFTS eta SHUTTERS - noLLine Same 
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BRADY 











G. Brady & Company Limited, Manchester, 4. slat oa as Que es 
Telephone COLlyhurst 2797/8/9 


London, Birmingham. Glasgow, Montreal, Port Credit, Hong Kong 
Enter No. 341 on reply card 





nutes for industry 


.. hoppers and cl 





yt 


alfred allen ¢ son trp ih) 
LOWER GORNAL, NR. DUDLEY 


London Office: 23 LAWRENCE LANE, E.C.2. TEL: MONARCH 2978 
Enter No. 342 on reply card 
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HILL & JACKSON (sprines) LTD. 


MANUFACTURERS OF 
HIGH CLASS SPRINGS FOR ALL PURPOSES 


A large range of 
coil and flat 
springs. One off 
or bulk 
production to 
specification 


AANE +» WEST BROM 


AEST BROMWICH TELEGRAMS. FLEXIBLE. WI MIW 


. BROMW 


ho \ a | 
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OIL-OPERATED 
REVERSE-REDUCTION GEARS 


12,000,000 B.H.P. already installed. 


1” AUTOSTART self prim- 
ing pump with open type 
impeller for passing small 
solids in suspension, no 
internal valves or fine clear- 
ances. Capable of suction 
lifts of 20 feet and heads up 
to 60 feet. Fitted exclusively 
with mechanical shaft seals. 
























STAINLESS STEEL PUMPS 


FOR CORROSIVE LIQUIDS ACIDS 
CHEMICAL SOLUTIONS 











l 


= 


eS SE a 
“Sb. & Be 


Sit 






1” centrifugal pump fitted 
with mechanical seal and 
{ coupled to flame proof 
motor. Other types avail- 
able where gland packing 
is specified. Pump sizes; up 
to 14” screwed BSPT, and 
2” flanged BSS‘D’ 


















Oil-operated reverse-reduction gearbox with one of the new Ruston AT engines. 


MODERN WHEEL DRIVE rp. 


Associated with 
OIL-OPERATED GEARS & TRANSMISSIONS LTD. 












Also available: Glandless diaphragm pumps con- 
structed of cast iron, bronze or ebonite lined cast 
iron for pumping corrosive and abrasive liquids. 


GIRDLESTONE PUMPS LTD 


23 Davies Street, London, W.1. Phone: Mayfair 1354 











Technical Office: UNDO LODGE, CHESHAM, BUCKS. 
Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS. Telegrams: OILOPRATED, CHESHAM 































TIB"139 
Enter No. 351 on reply card Enter No. 352 on reply card 


—News from Hattersley 


the Fig. 2016 


‘PRESEATOR aan 


gzlobe valve 4 for flow directed across seating 
with the , ) 
Flexible Titanium Disk 


This specially designed Hattersley valve incorporates a flexible 
pre-seating disk made of an I.C.I. titanium alloy which is exceptionally : 
resistant to corrosion and erosion. As this seats before the main WT In ‘Pre-shut’ position flow and 
surfaces, pipe-scale is trapped and the main seating surfaces protected 
from the effects of wire drawing 























pipe scale held back by Flexible 








The broad-faced clack and its seat are of differing compositions of i Titanium Disk. 
nickel alloy, giving differential surface hardness which prevents tS TS Patent No. 822147 
galling and seizure. There are many other fine features in this new . ‘ ; 

design valve 








Suitable for steam at 200 Ib. per sq. in. and 500° F. 
Please write for literature. 











% The Flexible Titanium Disk is protected by Patent No. 822147 





Over a period of years the outstanding merits of this Valve have been proved under the most arduous Ens 
service conditions on many installations. WW) Valve fully closed. Seating 
| surfaces have passed through 






wire-drawing zone under 


3 “ 4 \ virtually ‘no-flow’ conditions. 
|: Os et We Oe a Pe me 4) the name for good valves \ 





ESTABLISHED 1897 










HATTERSLEY 





(ORMSKIRK) LIMITED - ORMSKIRK - LANCASHIRE and at HALIFAX and LONDON 





H.2 
Enter No. 353 on reply card 
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BRITISH MADE 








CHIPPING HAMMERS 
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SANDERS 
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MOTOR | 
HOISTS 
i IMPACTOOLS 








COMPRESSORS 







GRINDERS 


> ; 


MULTI-VANE DRILLS | 


Ingersoll-Rand hand-held power tools are made 


and designed specifically for the following 
TO R Q U E Cc oO N T R oO L industries Please tick the industry with which 







you are concerned. Descriptive literature will 
SAND IMPACTOOLS be mailed t0 you by return. 
R A M M E R Ss Oil & Petroleum 


Iron and Steel 7 
Fabricated Metals 
Automobile 
Aircraft t 
Railway i 
Ship and Boat Building 

Machinery (Mechanical) 

Machinery (Electrica!) 

Mining 

Public Utilities 


“on 
\ : 
(Electricity, Gas, Water, Telephone, etc.) C] 
| 
} NAME 
ae 


COMPANY 
| ADDRESS 





oie ea ea 


ge, Power in hand with — x, 








INGERSOLL-RAND COMPANY LIMITED 
165 QUEEN VICTORIA STREET LONDON EC4 - TEL: CEN 5681 
SCOTTISH OFFICE: 20 RENFREW STREET GLASGOW C2 

_ TEL: DOUGLAS 1235 - GRAMS: INGERSOLL GLASGOW 
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* You can’t half tell the €. wy 
difference, can’t you, Puss ?”’ yo, ae ; . 


“ Purrrr !”’ 


“Since they fitted L & C Piston Rings, I mean” 


999 


* Purrrr ! 


** Engines runnin’ as sweet and smooth as a bow] 


o’ cream, ain’t they ?” 


* Purrrr !” 






‘*How would you sum up these L & C rings, Puss ?’ 


* Purr-fect !”’ 


LOGKWOOD & CARL aA 


\ 





Manufacturers of the well 
known “Patent Double Action MAKERS OF THE WORLD'S FINEST DIESEL PISTON RINGS 


Piston Rings”’ for steam engines 
OA/4799 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 












OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 ibs, per sq. inch. 


_ 





Prompt Highest 


Send for illustrated Catalogue 


EAGLE & WRIGHTS 
(GAUGES) LTD. 





87 CARVER STREET 
BIRMINGHAM, | 


ephone. Central 8/96 





Enter No. 381 on reply card 


Enter No. 382 on reply card 









precision ground gears 








design and manufacture of complete gear boxes 






helical and spur 
gears up to 12” diameter in prototype 
or production quantities 


aas* 


a range of precision ground 
case-hardened gears 


-_a* 


Where it is 

possible to use pre-designed 
gears quick delivery can be made 
from the range of 6 

Brochure No. 20 diametral pitches with 3 
helix angles or in straight spur. 


CENTRAX LIMITED, SHALDON ROAD, NEWTON ABBOT, DEVON. Telephone: Newton Abbot 2251-5 
Enter No. 383 on reply card 








Oct. 23, 1959 THE ENGINEER 39 


FORGINGS 
STEEL CASTINGS 




















The seamless forged catalytic tower illus- 
trated above is 46 ft. long with internal 
diameter 334 in. and wall thickness 33 in. 
Weight approximately 52 tons. 


The forged rotor shaft shown below is of 
steel with 2° nickel. Diameter of barrel 
is 48 in. length, 13 ft. on major diameter 
and overall length 27 ft. Weight, finish 
machined, 46 tons. 


Forgings up to a maximum ingot weight of 195 tons can be 
supplied in all states of finish from ‘‘black forged’’ to finish 
machined. Steel castings up to 245 tons after fettling and 
castings of the largest dimensions can be supplied and, if 
required, can be part or finish machined. 


The autoclave illustrated below is of chrome molybdenum 
alloyed cast steel for a working pressure of 2,414 p.s.i. 
and controlled temperature 572°F. The largest diameter is 
5 ft. 7 in. and height 9 ft. 7 in. Total weight approximately 
224 tons. 










This cast steel boss for a Kaplan turbine is 10 ft. diameter 
x 9 ft. The servomotor cylinder is cast on. Weight 
approximately 42 tons. 


DRUMMOND-ASQUITH LIMITED 


Sole Selling Agents for the British Isles ...... pate TOUS, ereenD, LONDON We 
Telephone Trafalgar 7224 





Also at BIRMINGHAM. Phone Midland 3431 and GLA 





R329 
Enter No. 391_on reply card 
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You don’t need second sight when a ‘SHOFLO’ is in the line. 
Where circulating water systems are concerned, for radiators, condensers, 


liquid vats, oil coolers, radio transmitting equipment 





and the like, a ‘SHOFLO’ Indicator is the perfect 


answer when you've got to tell az first sight whether 


the coolant is flowing or not. 


A whirling ball under the toughened 
glass dome indicates passage of clear or 








translucent liquids at flows as low as Available in two sizes: Nominal 4" and 14" bores for flows up to : 
4 gp-h., pressures up to 100 p.s.i. 2,000 g.p.h. 4" size also made with right angle inlet and outlet. : 
Standard casing is aluminium bronze | 
| for 4° sizes, gunmetal for 1%" sizes; | 
other metals for alkaline or acidic 
} flin ds. 
(| ( }\ \ 
ah. SHOFLO 
| | oe 
| pak |B oes 
Geet ie sodd 
L roeeeatieng tells at a glance 














HIGH FLOW 


vate: 


MEASUREMENT LTD., Tameside Works, Dobcross. Near Oldham. Tel.: Delph 424 (5 lines) 
EXPORT ENQUIRIES to: Parkinson Cowan Group Exports Ltd 
Terminal House, Grosvenor Gardens, London, S.W.1. 
Telephone: SLOANE OI11/4 Cables: DISC, London 
A Parkinson Cowan Company 


Enter No. 401 on reply card 
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anew 
company 


(yet with vast experteiice) 


in the field of dust 
recovery systems 


For many years our parent company, The Buell Engineering Company ct 
New York, has served organisations in nearly every manufacturing industry 
ith systems for the recovery or collection of valuable or nuisance dusts. 
Today, tor the convenience of customers in the Sterling Area, a subsidiary, 
Ambuco Limited, has been established. Ambuco offer all the advantages 
t the unsurpassed experience and resources of the parent concern, together 

ith the advantages of British operation 
In many industries, Ambuco systems recover cva/uabl/e dusts: more than 
eight out of ten installations have paid for themselves in just a few years. 
In other cases, particularly in the ficld of coal-fired power plants, Ambuco 
systems cfhciently and economically collect nuisance dusts which would 
therwise present health or public relations problems. 
For any assistance or consultation you desire in the field of dust collection 
r recovery, simply write or telephone our London office. An illustrated 
6-page booklet 1s available on request: 


Smbuco Limited, 49 Moorgate, London, E.C.2. 


SOME TYPICAL 
AMBUCO APPLICATIONS 


* Fly ash from power plants 
Foundry dusts 
Cement kiln dusts 
Petroleum refining catalysts 
* Sintering plants 
Powdered food and 
pharmaceutical products 
and many others 


AMBUCO 


ut engineering « Extra Efficiency n DUST COLLECTION SYSTEMS 





A subsidiary of Buell Engineering Company, Inc., U.S.A. 


Enter No. 421 on reply card 


ENGINEER 


‘LEAD WOOL’ for 


equipment. Suppliers 
of high quality base 


ROBUST... 


Reliable 







Oct. 


We design and build air compressors up to 


210 c.f.m. F.A.D., trailer, stationary 


and semi-mobile. Compressors on special-purpose 


mountings can be produced quickly 


and at competitive prices. If you use 


compressors for any purpose it is 


worth while writing for particulars of 


Makers of pure 


pipe jointing; 
caulking tools and 


pipeline testing 


metal — powders, 


solders, etc. 


our machines. 













THE LEAD WOOL (0 LTD 
SNODLAND KENT 





Phone : 


Snodland 516-7. 


Telegrams: Strength Phone Snodland 


Enter No. 422 on reply card 
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A NEW STANDARD OF 


a? 





> 


SHOCK 


PROTECTION 





METALASTIK systems 


for protecting engines and equipment from 
Shock and vibration in transit 


The illustration above shows the main Metalastik units 
in a Metalastik shock protection system in conjunction 
with supplementary shock absorbers. 


Another type of shock mounting designed to 
carry static loads of 75-150 lbs. when the G 
factor has to be reduced to between 10 and 
20 under Ministry tests. No supplementary 
shock absorbers are required. Although a 
deflection of 4” is obtainable under 1,200 Ibs 
the mounting is only 5!” high 

(Patent applied for) 


This system enables manufacturers to meet 
all the requirements of the Ministry of 
Supply specification D.E.F. 1234. 


Compared with arrangements depending 
entirely on rubber or steel springs, this 
system needs only half the deflection for 
the same amount of shock absorption; the 
packing case may therefore be smaller. 


Conversely, the Metalastik system, for the 
same amount of travel, provides far greater 
shock absorption than is obtainable with 
any kind of unassisted spring arrangement. 


Our experience in designing shock mount- 
ing systems, and in testing to Ministry 
specifications, is at the disposal of customers 
and we will be glad to advise on stand 
construction and associated problems. 
(Patents applied for) 


Enter No. 431 on reply card 





44 THE ENGINEER Oct. 23, 1959 


ENGINEERING WITH A BACKGROUND 








In the design of machinery to withstand the arduous 
operating conditions met with in Cement Plants, 
Vickers-Armstrongs can draw on an outstanding back- 
ground of engineering achievement. History-making 
aircraft like the Viscount and Vanguard . . . fast ocean 
liners such as the new Canadian Pacific “Empress of 
England’ and super-tankers like the “Spyros Niarchos’ 

. these are headline news. Yet, in their own fields, 
hundreds of lesser-known products of Vickers- 
Armstrongs are equally important. Whether complex 
or simple, each shares the same background of out- 
standing design and sound construction; each solves 
critical engineering problems. 





For many years Vickers-Armstrongs have specialised . % 
in the design and manufacture of efficient and depend- 
: Eastwoods Ltd., Barrington Works. 
able Cement Plant. For machinery designed to operate 
continuously for months on end, under arduous condi- 


tions, robust and ample construction is essential. In 
Vickers-Armstrongs’ designs, all parts are liberally 
rated for long working life and minimum maintenance. 
Equipment on any scale is designed and built for both 
wet and dry process plants, and includes kilns, mills, 
crushers, mixers, rolls, feeders, coolers, dryers and the 
manufacture of cement and raw meal pumping plant. 
Cemplete installatiens and individual machines are 
now in successful operation all over the world. 


VICKERS-ARMSTRONGS (ENGINEERS) LTD 











VICKERS-ARMSTRONGS (SHIPBUILDERS) LTD 
VICKERS-ARMSTRONGS (AIRCRAFT) LTD 
VICKERS-ARMSTRONGS (TRACTORS) LTD 


Vickers House Broadway London SWI 


TGA VAlé 





Enter No. 441 on reply card 
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° e 4 
Among the many leading ... and your power and light switches and your dangerous wires. 
organisations using | But how—when a factory is filled with smoke and heat that can kill 
Colt Dual Purpose Fire ? 5 ‘ , e 
ealtl as: aint’ a man in one breath . . . ? Ask any Fire Chief. He will tell you: 
Jaguar Cars Ltd. the rapid removal of smoke and heat is the key to fire fighting. 
de Havilland Aircraft It enables him to get at and put out the fire before it can spread— 


Co. haa. and with the least smoke and water damage. Colt Dual Purpose 


G.E.C. Ltd. ' : 
B.1L.P. Chemicals Ltd. Fire Ventilators not only provide an automatic means of removing 
Rolls-Royce (Derby) Ltd. smoke and flames, but also give excellent day-to-day working conditions, 


Dowty Equipment Ltd. Hence their widespread adoption by industry. For the full story of 
Frigidaire (Division of P Pann rage A 
Gcened Motors) Ltd. combined ventilation and fire protection write for the pamphlet 


The Ministry of Supply “Some Aspects of Fire Prevention” by M. J. Reaney, to Dept:§25/10D 


DUAL-PURPOSE VENTILATORS 


Combined automatic fire protection—with day-to-day controlled ventilation 


COLT VENTILATION LTD - SURBITON - SURREY TELEPHONE: ELMBRIDGE o161 (10 LINES) 
Enter No. 451 on reply card 
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Metal Forming 
ACHINES! 


| 
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VERTICAL 
PLATE BENDING 
PRESS 


«8 om 
OPT Is 


PHOTO BY COURTESY OF DAVID BROWN INDUSTRIES LTD. 


ALMOST A CENTURY OF EXPERIENCE 


Vertical Plate Bending Press for bending thick 


We also manufacture : 


plate. Special features are incorporated to facili- , 
High Pressure Hydraulic Plant for Shipyards 
tate manipulation of the sections. The photograph pace i Al este nino lg 
Accumulators, Valves and Intensifiers, Plate 
: wy ae . Bending Rolls, Punching and Shearing 
shows cold bending of a 30 34 high tensile Machines, Continuous Finishing Presses for 
| i Silks and Rayons, Veneer and Plywood 
stee P ate. Presses, Cotton Baling Presses, Die Spotting 

Presses. 


HENRY BERRY 


= co. LTE. 


CROYDON WORKS, LEEDS, 10. 


*Phone: LEEDS 75481-2 
Grams: “ RIVETTER, LEEDS 10” 





Enter No. 461 on reply card 




































23, 1959 THE ENGINEER 




















RIVE 


CROSTHWAITE FURNACES and 
SCRIVEN MACHINE TOOLS LTD. 
York Street lronworks, Leeds 9 Tel.: 32411-2 


-let E.P.E. solve them , . He Viton Sra Condon Sat "Yaar Di 
= ae Enter No. 472 on reply card 
for you quickly 




















In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a 
reasonable price. Fortunately, 

efi, EPE specialise in d)C* equip- 

ment, bringing-Years of experi- 










ence to: bear on the subject, so 
that One can always be sure of 
DC motors and generators, of 





are always happy to help solve . a FABRICATIONS 
To cope with the demand and keep 
abreast of the ever-changing require- 
ments of the present mechanical era.., 

Our premises are specially laid out for 

the manufacture of pipe flanges. 

Please write for price list. 


DC problems, too. 









R. N. DODDS & SONS LTD. 


e.;, ELECTRICAL POWER 

J ENGINEERING CO. (B’ham) LTD. 

fs, Bromford Lane, Birmingham 8 

"Phone: STEchford 2261 
"Grams: Torque "Phone Birmingham 

London Office: 421, Grand Buildings, Trofolgar 

y Squore, W.C.2, ‘Phone: WHitehal! 5643 and 7963 

+ 












Hadrian Iron Works, Station Rd., Walker. 
Newcastle upon Tyne 6. 
Tel: Newcastle upon Tyne 64127. 
Grams‘ Flanges " Newcastie upon Tyne 
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FILTERS for fuel oil and lubricating oil 








This type 166 filter is robust and 
efficient and capable of passing 150 pints 
per hour at 1’- o” head 
Ideally suited for jobs where the filtering 
element must be easily accessible and 
sturdy to withstand cleaning. 

Made in two sizes 5}” deep or 10” deep, 
the 10” model giving a proportionally 
longer interval before filter element 
cleaning is required. Approximate dia- 
meter of filter in both cases 3}”. 
Filtering element is a monel-metal cloth 
or gauze of a mesh according to the 
particle size required to filter. 

Fixing is by bolt holes provided in the 
top cover. 

Send for list No. 390 














HOLDFORD ROAD - WITTON - BIRMINGHAM - TEL BIRCHFIELDS 4571 
Eater No. 474 on reply card 


AMAL LTD 
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looking ahead, 
Blackheath are using 
the most up-to-date 


equipment for the 


continued production of 


SUPERIOR DROPFORGINGS 


THE BLACKHEATH STAMPING CO. LTD. 


BLACKHEATH: BIRMINGHAM : Tel: BLACKHEATH 1448/9 


Enter No. 481 on reply card 


HIGH PRESSURE OPERATION-POWER ECONOMY - SPACE SAVING 





MODEL MODEL MODEL MODEL 


A.V.D. V.D. F.D. HI-LO 


CONSTANT VARIABLE FIXED TWO STAGE 
PRESSURE DELIVERY DELIVERY PUMP 
PUMP PUMP PUMP UNIT 











Offer noteworthy advantages of compactness, high efficiency, and 
smooth, silent operation. 

MODEL A.V.D. is particularly suitable for Plastic moulding 
machines and other applications where it is necessary to maintain 
and regulate pressure for long periods with no flow, minimum power 
consumption and without overheating. Flow 14 G.P.M., maximum 
pressure 2500 p.s.i. 


MODEL V.D. is adjustable by manual operation for * flow con- 


trol.” The maximum pressure is 2500 p.s.i. 


MODEL F.D. can be supplied for a flow of 14 G.P.M. and maxi- 
mum pressure 2500 p.s.i. (Continuous). 


MODEL HI-LO. 2-stage Pump Unit. 
AVAILABLE FOR IMMEDIATE DELIVERY 


— Simply write for literature Publication No. A168 104 


HYDRAULICS & PNEUMATICS LTD. 


WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON. Tel: Wolverhampton 24456. Grams: Wulfruna Wolverhampton. 
Enter No. 482 on reply card 
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BRIGHT HIGH TENSILE 


Y Y,” 
Yyy y''4 a7 


Highest quality Hexagon Head 
Bolts, Nuts, Studs, Sets and 
Special Parts, etc., in Bright, Heat 
Treated High Tensile Carbon and 
Alloy Steels for all industries, in 
sizes from jin. up to 3in. dia. 






"— 
\ We - 

i ‘io - 

A\\\\\ : A\ \ 















\ 


Larger sizes supplied to special 
requirements. 


We also manufacture Bright 
Drawn Heat Treated Carbon and 
Alloy Steel Bars in Hexagons, 
Squares and Rounds up to 3t4in. 


dia. 


=> «\ 


‘ws 








HIGH TEMPERATURE 
“CREEP” RESISTING 
STUD BOLTS 


Specialised products that give great 
resistance when exposed to high tem- 
perature. 


Sizes range from in. to 3in. dia. 


Full technical details and Catalogue on 
request. 


W MARTIN WINN LTD. 
DARLASTCN +: SOUTH STAFFS. 


Phone: JAMES BRIDGE 2072 ‘5 lines) Grams: “ ACCURACY,” DARLASTON, 


Enter No. 491 on reply card 
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Powerful, 
Positive, 











TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. 
Such characteristics are ensured by :— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 
Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 
strenuous work. 

















The illustrations show a 
typical application. The 
Reid Gear Co., Lted., re- 
quired a powerful, sen- 
sitive and completely 
trustworthy clutch unit 
for their two-speed re- 
duction gear, to transmit 
the enormous effort 
applied im actuating the 
emergency sluice on 
a Scottish H jectric 
Project. The feacures mentioned above qualify 
Taylor Clueches to satisfy such exacting de 
mands because y consticute the 
ingredients of strength and reliabil 
chotes was a Taylor Multiple Disc 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS - CASTLETON - LANCS. 


Enter No. 492 on reply card 











RUBBER | 


SEALS-—PEcULIAR and PARTICULAR 


This type of seal was designed to take up mating-plate variations 
with reasonably balanced compression resistance, provide for 
simple assembly, have low permanent set and withstand wide 
climatic change in exposed conditions. 

It is a class of job requiring confidence with costly tooling and 
experience in specialized production. Can we help you? 


The HUNTINGDON RUBBER Co. Lro.J 






SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 








Enter No, 493 on reply card 
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TAKE 
THE 
CAKE 
FOR 
CASTINGS 





Git ANYdWOOD PF uaNWVa : 
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NOW 






STEEL MEEHANITE 
uP TO TWO TONS UP TO EIGHT TONS 


The word MEEHANITE is o Registered Trade Mark 


Sveve iNv4OdMa4AN - 








Enter No. 501 on reply card 





But not if you fix a Kolok 
Positive Lock Washer be- 
tween them. Here’s the 
inexpensive solution to 
vibration and slackness 
worries—and there is a 





Keep them 
firmly in place with 





POSITIVE LOCK WASHERS 


available in all sizes 
POSITIVE LOCK WASHER CO. LTD., 45 Renfrew Street, Glasgow DOUgias 9292 
Enter No. 502 onfreply card 
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automatic screens 


FOR CONDENSER COOLING 
WATER- POWER STATIONS 
WATERWORKS + FACTORIES 
PAPERMILLS & TANNERIES 





PUMPS FOR AIR 
| WATER & VACUUM 








F. W. BRACKETT & CO. LTD. 
COLCHESTER Telephone: 3958 

P970 
Enter No. 503 on reply card 
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DRAFTING 


MACHINES 
AND 


DRAWING 
TABLES 


Isis drawing 
table fitted 
with Isis 
drafting machine 


ISIS Drafting Machines are now 
fitted with improved Protractor 
heads, the special features are fully 
explained in our ISIS catalogue, 
which will be gladly sent on 
request. The ISIS Drawing Tables 
are in complete balance at any 
height or inclination of the board 








Isis studio drafting 
machine on Isis 
tubular stand. This 

is a light-weight 
precision machine 
for smaller sized 

boards up to 42’x 29", 





DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY 
We are distributors of Drawing Instruments of quality 


ARISTO 


slide rules of precision 











Isis drawing 
table fitted with 
parallel motion 
Straight edge. 


Grams : ‘ISIS* Coventry. Tel : Cov. 62058-9, 


° Enter No. 504 on reply card 
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1,000 gall. kettle in 3 
copper 
Lynx Quasi-arc welded. 






Stainless steel 
vessel with mild 


12,000 gallon water steel jacket 


separator 











WELDED FABRICATIONS 
ORDINARY OR EXTRAORDINARY 
CLARKS CAN COPE 








STAINLESS STEEL, MILD STEEL, ALUMINIUM 
FABRICATIONS COMPLETE WITH 


VALVEWORK AND PIPEWORK Clark’s modern methods, efficient equipment, 
METALLIC ARC WELDING ‘ facilie; d tical h all 
aisiiieeiibiaiat ides idaiaaaliia iia tees unique facilities and practical approach a 
STRESS-RELIEVING AND TESTING FACILITIES operate to your advantage.... 


Clarks offer you a unique combination of the most advanced 


equipment and methods with a century-old reputation for 
( F A R K high craftsman standards on every type of fabrication work. 
Stainless steel, mild steel, aluminium, copper; and aluminium- 
bronze to mild steel...Clarks of Hull will not only give you 


the practical solution to your problem—they’ll deliver a 
first-class job on time! 





GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 


Telephone 37654 Telegrams *Clark Hull’ Send that enquiry first to Clarks of Hull. 


A MEMBER OF THE NEWMAN HENDER GROUP BCA 
Enter No. 511 on reply card 











THE 
= | 
This water gauge cost £3,784 
The gauge glass gave a 
seemingly safe water level, 


but overheating nevertheless 

Damage 
production 
and the final bill— 
of profis— 


exploded the boiler 


—and 
two people 
could have prevented the 


An accident like this, caused by a 
choked water passage giving a false 
gauge reading, need never happen—if 
a qualified Engineer Surveyor regularly 
inspects machinery. But first it 1s the 


© 


extensive, 
stopped, 
including los 


was disastrous 


accident 


responsibility of someone at top-level 
or chief 
engineer—to see that all their indus- 
trial machinery is regularly inspected 
and properly insured by specialists. 





a director, the secretary 





Vulcan inspects and protects 


| MAY WE 
Vulcan, who this year celebrate a 
century of experience and look forward to learn- SEND YOU 
ing more every day orovide just such a service. It | 
; bp : | FREE | 
costs no more than insurance and inspection by | on 
‘general practitioners’. Our appointment is always Vulcan’—a journal for 


| all users of plant and 


welcomed by company engineers and insurance 
machinery with reports 


brokers — because they know that if defects are to : rs 

: S of accidents and safety 
be found, a Vulcan Engineer Surveyor will find them, hints. Write to Dept. 18. 
and prevent the accident that would have happened. = 


mw Vulcan 


BOILER & GENERAL INSURANCE CO. LTD. 








67 KING STREET 
MANCHESTER 2 








Enter No. 521 on reply card 












PORTABLE HYDRAULIC 
TEST PUMPS ON 
WHEELS, FOR PRESSURES 
200 TO 1200 P.S.1. 
CODE: SALUTAVO. 


You Ncoal 


(LIFTING APPLIANCES) LTD 3 
















Write for 
list No. 1019 

















16. Tel: EDGbaston 3508-9 





RYLAND STREET WORKS, BIRMINGHAM Grams: OLDENS B’HAM 
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Service to stamping shops isn’t quite as easy as 


that, but Jessops are now giving rapid delivery of 


HARDTEM DIE BLOCKS 


now available in weights up to three tons 








They can be supplied 





either annealed or heat- 
treated 











either black or rough- 
machinedonone or morefaces 







either with longitudinal or 
transverse grain flow 








in the following hardness grades 
HARDTEM A 401-429 BRINELL 
HARDTEM BB 363-388 BRINELL 
HARDTEM CC 33/-352 BRINELL 
HARDTEM DD 293-321 BRINELL 


JESSOP-SAVILLE 


LIMITED 


























BRIGHTSIDE WORKS 


A MEMBER OF 





SHEFFIELD ENGLAND 


THE B.S.A. GROUP 
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Induced-draught 
COOLING TOWERS by FOSTER WHEELER 































@ High efficiency spray eliminators. 

@® Corrosion resistant spray nozzles or down-spouts 
provide maximum dispersion with low pressure drop. 

@ Double diamond fill racks of 1” square timber affording 
rigidity and long life. 

@ Ventilated sheathing panels. 

@ Framework designed for maximum rigidity 
no structural load on tower casing. 

@ Simple straight line bracing, bolted throughout. 


@ Self-levelling interior posts eliminate pads or grouting. 


ASALS 
AA 
ANY 


\ 


@ Clevis anchors, on diagonals only, require 
one foundation bolt per anchor. 


\X\ 


AY 


@ Uniform air and water distribution. 


@ Flexible arrangement of cells. 


WAY 


@ Efficient fan and drive assemblies give 
trouble-free operation. 
@ Complete pre-fabrication simplifies erection and 


lowers costs. 





> ARIEL, 


ae 
7 
* Over 50 years experience in designing and manufacturing Cooling Towers. 
FWL/2B | 
The — Electric Company Limited 


/ 
\ 
x lala bt rT VEN ‘gD 4k 
FOSTER WHEELER LIMPPEI 
. = 4 Pe ee we \ 4G. 4 
(General Engineering Projects Department, London) 


FOSTER WHEELER HOUSE, 3, IXWORTH PLACE, LONDON SW3._ Telephone: KENsington 6363 and installed for Philblack Limited at Bristol. 





ays = em Oho © bedi 
Z ee Eee © 
7B 2 ey ae | ee ea 
fen. , + Se ee Bs 


A twin-cell all timber cooling tower designed foi 
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HALF BRAKE DRUM SIDE 
16’ 8’ DIA., 5 TONS, 12 CWTS 
Reproduced by kind permission of 
M. B. WILD & CO., LTD., 
BIRMINGHAM, 





For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT: 
ENTWISLE X GASS LTD DEPT. ‘C’ - NELSON STREET 
BOLTON - LANCS Phone: 5967-8 


MACHINING CAPACITY ALSO AVAILABLE 
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In the mines of 
SOUTH AFRICA... 


as in the Canadian Rockies, and the cottonlands 


of the Sudan, Hudson engineers are constantly 


meeting and solving problems which benefit users of 


‘~—" 





every type of Hudson light-railway equipment in . 


Me oa 
oy As ¢ 

Sk. We ale 
“ASS ~ she : ie 


SS 
XS 





every part of the world. 





Hudson 


LIGHT RAILWAY MATERIALS 





ROBERT HUDSON LIMITED, 
RALETRUX HOUSE, MEADOW LANE, LEEDS 
Telephone: Leeds 20004 


Telegrams: Raletrux, Leeds 


LONDON OFFICE: 30-34 BUCKINGHAM GATE, WESTMINSTER, LONDON, S.W.1. Works at LEEDS, BENONI, DURBAN AND CALCUTTA. 


Enter No, 541 on reply card 































Pee 












of 


all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 





T.S 

ORSTER & SONS LTD 

FORGEMASTERS AND ENGINEERS 

COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 GRAMS: ‘FRAMES* S’LAND 





Enter No. 551 on reply card 


ENGINEER 











MAKERS OF 
GEARBOXES 
FOR 40 YEARS 


ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 
Telephone: Birmingham Victoria 4064 








Enter No. 552 on reply card 

























10 TON 
ROLLER TURNTABLE 
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INDUSTRIAL « TRACTION GEARS 





ODONTIC WORKS 





IHustrated; 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non standard ratios 
available from 5: 1 to 80:1. 


3”, 4”, 5”, 6” and 8” Worm Gear 
Centres. 






wi - 3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOSTOCE & BRAMLEY LID. 


SPECIALISTS IN POWER TRANSMISSION 


PHONE : STALYBRIDGE 3232-3 


STALYBRIDGE 
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POWER TRANSMISSION— 
Al R COM PRESSORS through the medium of 


FLEXIBLE 
INGLE-ACTING TYPE 
VERTICAL SINGLE FABRIC 


SINGLE STAGE. 100 LB. PER SQ. IN 1 TO 155 CU. FT. PER MIN. 


60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN COUPLING 


TWO STAGE 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. D I 4 cs 











FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 


* Are easily assembled. 

TELEPHONE : IPSWICH 56124 (3 LINES) % Give extreme torsional flexibility. 
* A 
* 


TELEGRAPH : “REAVELL, IPSWICH ’’ OR WRITE TO:— 


REAVELL & CO., LTD. aeAeeeEEe o0ee 
IPSWICH - ENGLAND HERMETIC pijperR £0 [re 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 
Enter No. 561 on reply card "Phone : EDGbeston 0983/4 Telegrams : “Hermetic Birmingham.” 
Enter No. 552 on reply card 


bsorb irregularities in load variations. 
Axial and parallel misalignments are corrected. 




















VQ 


“ahi 4 


hollow extrusions go one better 


. components are produced to very fine limits of accuracy, 


without machining, and at the same time, have excellent physical 





properties, even without subsequent heat treatment. 


Integral ends offer wide scope for internal and external forms, 








obviating costly machining and assembly, and simplifying design. 






Reynolds Hollow Exctru- 

















\ sions are produced in Plain 
. Carbon and Alloy Steels, 
\ Aluminium Alloys = and 
a Brass. Sizes in Steel up to 
” 5” bore and 4ft. long, in a 
wide range of thicknesses 








Ask REYNOLDS Technical Staff to advise on YOUR products 


REYNOLDS TUBE O. LTD TYSELEY BIRMINGHAM II ® 
Et 


Enter No. 563 on reply card 
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Special Purpose Presses 


The satisfying of each customer’s 
needs has always been our motive 
in supplying hydraulic presses 

by JOHN SHAW. 


We build hydraulic presses of many 
types to the highest standards of 
precision and we incorporate all 

the details needed to satisfy your 
individual production requirements. 


JOHN 
SHAW 


1000 ton Self Contained Press for dishing, 
bending and straightening on heavy plate 
with hydraulic draw table and special 


control features. 


JOHN SHAW & SONS (SALFORD) 
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LTD., SALFORD, LANCASHIRE 


$3 
Enter No. 571 on reply card 





















(1) A6 ins./50 ton with plain ram. (2) Claw attach. on 12 ins./25 ton. 
(3) Al2ins./25 tonwith plainram. (4) Al2ins./25 tonwit h screwed ram 
(5) A 6 ins./100 ton jack. 


prescribes THERE'S A MODEL 
FOR MOST PURPOSES 


because 
THEY LIFT $O EASILY 


This range of light-weight hydraulic jacks releases man 
power. 

High tonnage jacks usually tie up a number of hands for 
they are so difficult to manceuvre single handed. Most 
Hydralites can be handled by one man some even by one 
hand. Capacities are from 15 to 100 tons. 


Get catalogues to-day for fulure quick reference. 


AREA OFFICES AT LONDON, MANCHESTER AND GLASGOW. 


TANGYES LIMITED 


SMETHWICK ° BIRMINGHAM 












AD. No, 64 
Enter No. 572 on reply card 
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Screwed A.P.1., B.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 







C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 





integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY 


& CO. LID. 
RAILWAY WORKS, KEIGHLEY 
‘Phone 3749 ‘Grams: “Malleable Keighley.” 
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NEWARK 


CONTACT 


| Diesel 
Engines 


Main Propelling 
Diesel Engines 
in powers up to 


1,200 H.P. 
THE NEWBURY 


DIESEL CO, LTD. 


NEWBURY, BERKS 


Enter No. 581 on reply card 





FOR ALL INDUSTRIAL PURPOSES 


GASWORKS 
HOSPITALS 
PITHEAD BATHS 
PUBLIC BUILDINGS 
GRAIN SILOS 


including installations for 


HOTELS 
SCHOOLS 


Etc. 


(NOTTS) 


Telegrams. Farrar, Newark 1143 
oe, Telephones: Newark 1/43-4-5 — 


Enter No. 582 on reply card 






AR 


For all 


THE FARRAR BOILERWORKS 


ENGLAND 





a) 


BOLTS 
NUTS 


SCREWS 


and 


STUDS... 








Tek ARDwich (765 


& SON LTD 
















( ALTRINCHAM ST. MANCHESTER, ¢ 
LQMRON : w 


& Co. Led., Room 7 





Fe Victoria Street, 5.W.t. Telephone: Abbey 6866 


t Pasteners Ltd., 2 Hall St, Barnard Castle 
County Durham. Telephone: Barnard Castie 3173 





on me oe 
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BTR Industrial Hose 
otf the shelf supply service 


There are BTR Industrial Hoses for nearly 100 differe’:t applications, 


each specially tailored for its particular job and all ready for you ‘off-the- 


peg’ at: 6 Star Rd., London, W.14, phone Victoria 3848 ; Marshall 
House, Marshall St., Birmingham, phone Midland 4602; Broughton Bridge, 
Blackfriars Rd., Manchester 3, phone Blackfriars 7803; 26 Kingston 
St., Glasgow C5, phone South 2782; and distributors 
throughout the country. 











BTR Industries Ltd 


THERMOPLASTICS A RUBBER 


VINCENT SQUARE, 


BIR 


ENGINEERS IN RUBBER 


MANUFACTURERS 


LONDON 5S.W.!I 


Sairisn 


HERGA HOUSE. 





$2687 
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WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 
BINGLEY 
Tel.: 2388, 2351 & 2226 


el.: 5 ' 
Grams: CIRCLIPS, BINGLEY 


LONDON OFFICE: 
SICILIAN HOUSE, W.C.! 
Tel: Holborn 515! 


CIRCLIPS 


Enter No. 585 on reply card 
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The MACFARLANE Brushless Alternator 


MAINTENANGE INSTRUCTIONS 





Keep air inlets and outlets 
and terminal boxes free from 
dust, dirt and fluff 





Macfarlane Brushless Alternators 
need no other maintenance except 
periodic cleaning. No brushes to 
wear. No carbon or copper dust to 
cause shorts. No frictional surfaces 
at all; only one moving part, with 
grease-packed bearings. Not only 
less maintenance, but a new 
standard of reliability with causes 


po ey of faults removed 


Output Range 10-1S5O0kVA 
Voltage Regulation — 14° 


2 /o 


















NO EXTERNAL CONTROL GEAR 


THE MACFARLANE ENGINEERING COMPANY LIMITED 


NETHERLEE ROAD, CATHCART, GLASGOW 
Telephone: MERrylee 2255/7 








Enter No. 591 on reply card 
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*§ WARNE-WRIGHT 
are 
at your 
Service... 






. whatever your requirements, be 






they drop forgings, precision-turned 






parts and presswork, black and bright 






nuts and bolts, spanners and wrenches, 






to mention but a few of the many stock 






lines of the Warne Wright Group of 






Companies. If you're looking for 






quality backed up by service second to 






none, call in the Warne Wright man 






you're committed to nothing. His advice 






is free and the unrivalled experience 






and resources of Warne, Wright and 






Rowland are ready to assist you. 














gi ata BH, 5S ] 


WARNE, WRIGHT AND ROWLAND LIMITED 


BIRMINGHAM 9 


Enter No. 601 on reply card 
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THE 


STRACHAN & 


ENGINEER 


ALL TYPES OF 
MECHANICAL HANDLING PLANT 


...0f any capacity. Designed, 
constructed and set to work 
in all parts of the world. 


HENSHAW LTD 


Steelhoist Works + Bristol + England 
Telephone: 78331 


Enter No. 611 on reply card 
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STAINLESS STEEL STRIP 







Cold Rolled Strip. 





DDN ynyy0 








Stainless Steel Wire. 


fete) Bo te) 8 8 30) 
STEEL STRIP 


ANA 
Stainless Steel Strip 


Wires 


. ; 7 
in Carbon Steel 


Nfra 
iva 


High 


~ \ i 


BRIGHT STEEL BARS 


Bright Steel Bar 


STAINLESS STEEL AND HIGH 
STRAIN CARBON STEEL WIRES 





Arthur Lee & Sons Ltd., Trubrite Steel Works, Meadow Hall, Sheffield. 
Telephone: Sheffield 387272 London Temple Bar 7187/8 Birmingham Central 6801/2 


Enter No. 621 on reply card 
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Flexible HOSE 
FITTINGS 




























































ost requirements for 
ge of reusable end 
bled to the hose 


Lockheed Avery flexible hoses meet ™ 
pressure OF vacuum and employ @ ran 
fittings which may, if required, be assem 


on site. 

are standard: 
dium Pressure Hose. Sizes 4” to = 
lined and covered with synthetic ru 


according to size. 
Vacuum Hose. Si 
or working press¥ 


The following types 
Type !4 Low/Me 
Cotton braided hose, 
pressures of 850 to 75 p-S-!+s 


Type 14wR Low-Pressure/High 
This type 's ‘tailor made’ to order. F 


according to size. 


Types 75, 76, 77 
- 


bber. For working 


zes 11” to 5” 
res of 200 to 100 p.s.i. 


and 78. High-Pressure Single Wire Braided Hose- 


chemical, spirit 


Sizes 4” to 
Choice of four different linings, to resist practicaily every oil, 
or acid in ordinary industrial use. For working pressures {rom 4,500 to 500 
p-S.i., according to size. 
e Braided Hose. Sizes }” to 2” 


Type 99 High-Pressure Double Wir 
Lined and covered with Neoprene, 
Suitable for hydraulic fluids, diesel oil, petrol, 
5,500 to 1,000 p-s.!-» according to size. 


NORMAL TEMPERATURE RANGE FO 


AVERY DIVISION _ 
PRECISION PRODUCTS LIMITED 


high-duty construction throughout. 
etc. For working pressures of 


R ALL HOSE _40C TO + 100C 


LOCKHEE D 
SHAW ROAD, SPEKE, LIVERPOOL, 24 
Telephone: Hunts Cross 2121 Telegrams: Lockheed, Liverpool, 24 Telex 62394 
REGD. TRADE MARK: LOCKHEED 





These reusable e 
of steel, cadmium 
also available 


Lockheed Avery S€ 
lings can be use 
and end fittings: 
off the pipes “ 







nd fittings are made 
plated. Some types 
in gun-metal or light 






lf-sealing COUP- 
d with these hoses 
they instantly seal 
hen disconnected and 
ntry of air when 





prevent e 
recon nected. 
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EX DA NS ON 
FITTING: 





for \ 
PIPEWORK SYSTEMS 


During the last fifty years Aiton & Co. Ltd \ 
have designed and manufactured Expansion : 
Fittings for both fluids and gases, either from 
carbon steels, ferritic alloy or stainless steels 
and in a variety of forms depending upon the 
working pressure and temperature, the degree 
of movement at terminal points and the therma! 
expansion of the piping system. 



















2 Bellows expansion fitting formed by “S° 
Fig. 1 


pressings. Any multiple of bellows up to j 
five in number can be supplied in sizes from 3 in. to 84 in 
bore 





t 
: Fi 2 An alternative bellows profile particularly 
g. suitable for transverse movement The 
height of the bellows is varied to suit individual pressures . 
and working conditions 
} 
, 
} 





a 2 A bellows profile which may be formed by 
ig. deep pressing. This type of expansion 
fitting is built op in three or more sections with longitu- 
dinal welds 


Fi One of the profiles available for the Aiton 
g. “ A“ type expansion fitting. This unit is 


made by a special! process which obviates the need for 
circumferential welding at the crown of, and between 
convoilutions 









Illustrated are an expansion unit 
10 ft. in diameter fabricated as in 
Fig. 3, and a 10 in. internal dia- 
meter cargo oil line expansion 
fitting in stainless steci 


Further details of Aiton Expan- 
sion Fittings are contained in our 


illustrated brochures, copies of 
which will be sent on request 


ESTABLISHED 
1900 


PIPEWORK ENGINEERS 





HEAD OFFICE DERBY -« = WORKS = DERBY & SUNDERLAND | 
Telephone: DERBY 47111 (10 LINES) Telegrams: CHANNELED DERBY 
Enter No, 641 on reply card i 
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One of eight electrically driven 
Sulzer Boiler Feed Pumps, 
each with a capacity of 

650,000 Ibs per hour, at a 
pressure of |,240 Ibs p.s.i. 

and a temperature of 260°F. 


Installed in the South Denes 

Power Station, Great Yarmouth, 
for the Central Electricity 
Generating Board, Eastern Division 


SULZER BROS. (LONDON) LTD. 


Incorporating Hathorn Davey & Co. Ltd. 


31 Bedford Square, London, W.C.1 


Telephone: MUSeum 7890 





—_— —— 
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over the past fwe years 













<i | “ 
Four Mirrlees KVSS12 Engines each developing 


3240 B.H.P./2250 kW at 450 r.p.m. Installed 
at John Street Pumping Station, Canada. 









have produced one of the large 


‘TK TYPE DIESEL ENGINES 


and the output ts still 
increasing / 


Two of four KVSS!2 Engines each developing 
2484 B.H.P. 1742 kW at 428 r.p.m. Installed 
at the Central Electricity Board, Mauritius. 













—an achievement made possible by exceptional 





manufacturing facilities, modern engineering techniques, 
and a co-ordinated flow production system operated by 
experienced Diesel engineers, in one of the most up- 


to-date manufacturing plants in the world. 


Specialisation in this one sphere of engineering ensures 
controlled high quality construction at every stage, with 


maximum production efficiency and speed in output. 






Six Mirriees KVS!12 Engines each developing 


1777 B.H.P./1242 kW continuously on site at Ses : ‘Kk? ac ' H H ‘ 
ety terete preeai Every Mirrlees ‘K’ type Diesel engine is built to an 





exacting specification to meet arduous service require- 






ments, and represents, the latest and best prime mover 






in its power range. 






MIRRLEES, BICKERTON & DAY LIMITED 
Seven Mirrlees KVSS!2 1800 kW generating HAZEL GROVE * STOCKPORT ° CHESHIRE 


sets installed at the Jersey (Channel Islands) Tel: STEpping Hill 1000 (14 lines) Grams: Mirrlees, Telex, Manchester 
Power Station at St. Helier. A further two 
KVSSI6 generating sets each developing 

3000 kW are on order. “y 
















A member of the Hawker Siddeley Group MG 4 
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THE MICRO-PAK BY-PASS OIL FILTER for large stationary 
diesel engines, locos, marine engines, etc., has been developed by 
Stream- Line Filters Ltd. for use with detergent oils. (Where straight 
mineral oil is still employed the Stream-Line Edge Filter is the 
universally accepted filtration equipment). 

This by-pass filter fulfils the vital function of removing ultra-fine 
peptised carbonaceous matter which tends to clog and impair the 
efficiency of the full-flow filter. 

The life of the oil, engine, and full-flow filter element is considerably 
extended by the use of the Micro-Pak. It is economical, easily installed 
and easily serviced. The filtering element consists of low cost, expend- 
able cartridges of lintless, acid resistant, cellulose material, giving the 
best filtration efficiency that can be associated with a sustained, 
adequate flow rate, together with high capacity for retained solids and, 
therefore, long cartridge life. 
















CONSTANT 
FLOW UNIT 


FILTER 
ELEMENTS 









EXTRA) 








f E 
weap sie The Micro-Pak is available 
in a range of capacities, with 
a ccna centre-bolt or  multi-bolt 


head, and either heated or 
ae unheated 
‘ The multi-bolt unheated 


— — model is illustrated in cut- 





away form. 


it] PLEASE WRITE FOR 
a LQ Hf DESCRIPTIVE FOLDER 
No. W1023. 














CONVERSION KIT. Stream-Line can supply Conversion 
Kits for adapting existing ‘P’ Type filters to Micro-Pak 
operation. Please write for explanatory leaflet. 


STREAM-LINE FILTERS LTD. HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY 


Telephones: Normandy 3311-3 Telegrams: Edgefilt, Guildford. 
A member of the VOKES Group with world-wide representation. SF 10) 
Enter No. 671 on reply card 











STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


—__— 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE X% MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4. Telegrams: LIVADIA, GLASGOW 
SEQUENCE, LONDON 
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purpoce 


If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 






















Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 
THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL SHEFFIELD, ENGLAND 





A member of Firth Cleveland ‘eri 
Group LN) 
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3240 B.H.P./2250 kW at 450 r.p.m. Installed 
at John Street Pumping Station, Canada. 





Two of four KVSSI2 Engines each developing 
2484 B.H.P. 1742 kW at 428 r.p.m. Installed 
at the Central Electricity Board, Mauritius. 


















Six Mirrlees KVS12 Engines each developing 
1777 B.H.P./1242 kW continuously on site at 
Lyalipur Power Station, Pakistan. 





Seven Mirrlees KVSSI2 1800 kW generating 
sets installed at the Jersey (Channel Islands) 
Power Station at St. Helier. A further two 
KVSSI6 generating sets each developing 
3000 kW are on order. 











ENGINEER 


over the past five years 





have produced one of the large 


‘KC TYPE DIESEL ENGINES 


and the output ts still 
increasing! 


—an achievement made possible by exceptional 
manufacturing facilities, modern engineering techniques, 
and a co-ordinated flow production system operated by 
experienced Diesel engineers, in one of the most up- 


to-date manufacturing plants in the world. 


Specialisation in this one sphere of engineering ensures 
controlled high quality construction at every stage, with 


maximum production efficiency and speed in output. 


Every Mirrlees ‘K’ type Diesel engine is built to an 
exacting specification to meet arduous service require- 
ments, and represents, the latest and best prime mover 


in its power range. 


MIRRLEES, BICKERTON & DAY LIMITED 


HAZEL GROVE STOCKPORT CHESHIRE 
Tel: STEpping Hill 1000 (14 lines) Grams: Mirrlees, Telex, Manchester 


‘VY 


A member of the Hawher Siddeley Group MG 4 
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THE MICRO-PAK BY-PASS OIL FILTER for large stationary 
diesel engines, locos, marine engines, etc., has been developed by 
Stream- Line Filters Ltd. for use with detergent oils. (Where straight 
mineral oil is still employed the Stream-Line Edge Filter is the 
universally accepted filtration equipment). 

This by-pass filter fulfils the vital function of removing ultra-fine 
peptised carbonaceous matter which tends to clog and impair the 
efficiency of the full-flow filter. 

The life of the oil, engine, and full-flow filter element is considerably 
extended by the use of the Micro-Pak. It is economical, easily installed 
and easily serviced. The filtering element consists of low cost, expend- 
able cartridges of lintless, acid resistant, cellulose material, giving the 
best filtration efficiency that can be associated with a sustained, 
adequate flow rate, together with high capacity for retained solids and, 
therefore, long cartridge life. 
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CONSTANT 
FLOW UNIT 
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CONVERSION KIT. Stream-Line can supply Conversion 





Kits for adapting existing ‘P’ Type filters to Micro-Pak 
operation. Please write for explanatory leaflet. 


STREAM-LINE FILTERS LTD. HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY 


Telephones: Normandy 3311-3 Telegrams: Edgefilt, Guildford. 


A member of the VOKES Group with world-wide representation. SF 101 
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STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 
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SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4, Telegrams: LIVADIA, GLASGOW 
SEQUENCE, LONDON 
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If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 


Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 





Also makers of the 


RAILWAY 


WAGON PINCH BAR. 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL SHEFFIELD, ENGLAND 


A member of Firth Cleveland 
Group 
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OF ALL TYPES AND HORSEPOWERS ACCORDING TO OUTPUT SPEED AND RATIO REQUIRED 


5S. E. OPPERMAN LIMITED 


BOREHAM WOOD, HERTS. 


ELSTREE 2021 
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“CRAVEN” 5° 0°, 60° and 7 O° 
VERTICAL BORING & TURNING MILLS 


OF NEW DESIGN CAN NOW BE OFFERED 













These machines are of heavy construction, each with a 30 h.p. 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all] quick traverse movements. 















Duplicate control stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and v.ce versa, the various engagements being 
made by magnetic clutch operation. 







CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS: REDDISH - STOCKPORT - ENG. 
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... these are the basic measuring capé 
and all three are measured without 


single direct-reading dial. 


phase-balancing facilities for measuring Q and tan 8. 


Inductance and capacitance are meas 
an R-C ratio-arm bridge ; resistance 


bridge. 


Ihe bridge detector gives positive indication of the direction 
of balance point even when far off-balance ; as a result, com- 
ponents whose values are completely unknown can be evaluated 


in a matter of seconds with the minimum of searching. 


Simplicity is further assured by detecto 


the need for sensitivity controls. 


For full details ask for leaflet AJ161. 


MARGONI UNIVERSAL 


BRIDGE TF 868B 


New Simplicity in 
Impedance Measurements 


INDUCTANCE from | .H to 100 henrys 
CAPACITANCE from | uF to 100 uF 
RESISTANCE from 0°I ohm to 100 Ma 


In addition, there are precision 
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Please address enquiries to MARCON 
at your nearest offi 
, Marconi House, Strand, London, W.C.2 
Midiands: Marconi House, 24 The Parade, Leaming 
North: 23/25 Station Square, Harrogate 
rtment: Marconi Instruments Ltd., St. Albans, H 





t INSTRUMENTS LTD. 
ce: 

Telephone: COVent Garden 1234 
ton Spa. Telephone: 1493 
Telephone: 67455 


erts Telephone: St. Albans 56161 
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BObhLrON’S 
OFLC. COPIPIAR 


RODS, BLANKS AND MACHINED PARTS 
FOR TRANSMITTING, 
INDUSTRIAL AND 
SPECIAL VALVES 











Illustration by kind permission of 
The M.O. Vaive Company Limited 





THOMAS BOLTON & SONS LTD. 


Head Office : MERSEY COPPER WORKS, WIDNES, Lancs. 
Telephone: Widnes 2022 

London Office & Export Sales Dept. : 168 Regent St., W.1 
Telephone: Regent 6427 
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PATENT SOLIDS DIVERTING PLANT 


Double Units capable of continuous inflow of 250 g.p.m. 


A closed tank Automatic Sewage Pumping Plant, made in four sizes 
Suitable for Smali Housing Estates, Factories, Schools, Camps, Etc. Also for p ing trade effi or 


other liquids containing solids. Will deal with any solids which can come down a 4in. domestic drain. 

The plant leaves the Works complete, ready for coupling up to ingoing and patch En a 

This plant operates on the principle chat by comporarity removing the solid matter from the liquid 

sewage, the actual pumping operation can be performed at high efficiency by a pump of the clean water 
type, handling liquid sewage oniy. 

Recently developed are the two larger sizes, the patented principle of which makes them very suitable 
for discharging greater quantities against either low or unusually high heads, beyond the range of 
normal sewage pumps. 

Since 1909 we have supplied automatic Sewage Plants all over the world covering from small 
the largest duties. Plants include: Propelior, Fullway and Sresuap,. Son ome gy 
Disintegrator Pumps 









PULSOMETER ENGINEERING CO. LTD. 
NINE ELMS IRONWORKS, READING 










Telephone: Reading 67182/5 London Office: Pulsometer House, 20/26, Lamb’s Conduit Servet, W.C! 
Also Birmingham, Cardiff, Glasgow, Leeds, Manchester, Newcastle upon Tyne 
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LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 
of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, etc 


STUUR Gi aL ls 


THORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, E.13 
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Tel. Hayle 3213 
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DISCOVER NEW WAYS 
of cutting time and cost in 
making parts and components , 
and for many types of a 
repairs. DOUBLE 
BOND—an entirely 
new material—can S 
be used for jointing, SN S/ 
filling and moulding, or = 
fabrication of actual parts. 
This versatile self-setting 
structural plastic is available 

in two grades ; one moulds 

like putty for filling in depth, the 
other spreads like cream for 
shallower and larger areas. Both 
set like lead, machine like brass and 
can be used as a Cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 


Kenilworth / 
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MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS 
AND SUMMIT ALUMINIUM METALLIC PAINTS 


THE KENILWORTH MANUFACTURING CO. LTD., WEST DRAYTON, MIDDLESEX 
S.P.1 
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Finished machined parts depend on good forgings 


The illustrations show just a few examples 
of Cull craftsmanship. 
All are completely hand forged. We supply 


hand and smithed forgings to 


any steel specification in the “tas forged,’’ 
normalised, annealed or oil hardened 


and tempered condition. 
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CULL & SONS LTD. 


WwW. B. 
Heod Office & Works 


TENNANT STREET, BIRMINGHAM, 15 
Phone : MiDland 6048-9 Grams : CULANSONS, B’HAM 
POWKE wee, aD oat, STAFFS. 
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From ore unloading, hot metal pouring and section handling to 









shipping the finished product, the Clyde- Booth range covers 
the field of heavy materials handling for the Steel Industry. 





Manufacturers of 


Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 





CLYDERTTIN 


CLYDE CRANE & BOOTH LTD. 












Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Tel.: Pudsey 3168 (6 lines). Grams: ‘‘ Cranes,” Rodley, Telex. Tel. : Holytown 412 (6 lines). Grams.: “‘ Clyde,’ Motherwell Tele. 
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EXCLUSIVE CHOICE 
FOR 
BLYTH POWER 


STATION 


Lodge-Cottrell 


PRECIPITATORS jgetieu) = i 


ALL FOUR BOILERS ? r- ? 
OF BLYTH ‘A. POWER + ae 
STATION WILL BE 
EQUIPPED WITH 
LODGE-COTTRELL 
PRECIPITATORS: ALSO 
THE FIRST TWO | 
BOILERS OF BLYTH ‘B.’ | = | = 
































An official test on Boiler No. | has bin. 
shown its efficiency to be 99:7". at C.MR With Acknowledgments to: Central Electricity Generating Board Messrs. Babcock & Wilcox & Co. Ltd. 
Messrs. Merz & McLellan Messrs. Yarrow & Co. Ltd 


LODGE-COTTRELL LIMITED, GEORGE STREET PARADE, BIRMINGHAM. Tel. Central 7714. LONDON: CENtral 5488. 


OVERSEAS AGENTS: CONTINENTAL EUROPE: Leon Baily, ingenieur Conseil, Avenue des Sorbiers, Anseremme-Dinant, Belgium. 
SOUTH AFRICA: Branch Office, 76 Magor House, 74 Fox Street, Johannesburg, South Africa. " 
AUSTRALASIA: F. S. Wright, 465 Collins Street, Melbourne, Australia. © wc.as 
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MOTOR-CARS ON SHOW 

It may occur to few visitors to Earls Court 
that the fortieth annual exhibition of the Society of 
Motor Manufacturers and Traders was held last year 
in a country unexcelled in Europe for quantity of motor- 
cars produced. At that time there was debate as to 
whether this pre-eminence was justified by the merits 
of the products. But our moderate optimism upon the 
point has proved unjustified. Figures show that the 
United Kingdom was recently only the third largest pro- 
ducer in Europe; and that despite an expansion in 
exports it was the largest exporter of cars to only three 
countries outside the Commonwealth—the United States 
of America, the Irish Republic, and the Sudan. In the 
two larger of these markets the British enjoy the advant- 
age of being able to study the user’s requirements and 
disseminate their own submissions without the possibly 
corrupting influence of an interpreter. Nor can this 
failure to compete so effectively elsewhere come as a 
surprise, for the manufacturers in this country seem to 
have done little satisfactory technical thinking, even if 
they have acted fast in designing new models and re- 
styling older ones, as was indeed essential if it was 
intended to continue to compete with foreign producers. 
A glance back over four years shows that a large invest- 
ment of technical effort has been made without much 
apparent return. Attempts to make the synchromesh 
gearbox, inherently difficult to shift, compatible with 
two-pedal control entailed large diversions of design, 
development, production and sales activity on systems 
originating in England, Germany, and the United States, 
but have so far yielded little. This waste of effort appears 
at first sight the less justifiable when one reflects that 
the free wheel, now available only on foreign cars, would 
have solved all the problems that gave rise to such com- 
plications as mercury inertia switches. But few drivers, 
curiously and unfortunately, ever took a liking to a free- 
wheel, although certain makers persisted for many years 
in offering the device. Would it, we wonder, be welcomed 
on a car with two-pedal control and rapidly replaceable 
friction elements ? We cannot but doubt it! It is, 
probably a consequence of this dissipation of effort, to 
some extent forced on transmission engineers in this 
country, that there has been widely adopted the Borg- 
Warner transmission which in the United States has in 
many cars been superseded by transmissions more highly 
adapted to the individual design. Engine design also has 
shown little sign of interesting development. We have seen 
one manufacturer discard an engine established in both 
single and twin overhead camshaft forms and introduce 
push-rod designs with bath-tub and hemispherical 
combustion chambers. Another maker has produced a 
V-8 on contemporary United States lines but, following 
the habits formed in making aircraft engines that are 
serviced from below, has placed the sparking plugs where 
they are accessible only by jacking the vehicle. This 
arrangement may not trouble the service station, upon 
which most drivers depend to-day. But we note that 





the ignition system is not fully screened or waterproofed ! 
The valve in-line push-rod design that is now a lowest 
denominator common to all the English car producers 
designing their own engines, save only the firms that 
regard racing as the proof of their products, has surely 
attained a nadir in a far from outstanding car in which 
the power unit weighs as much as the complete body 
shell. 

A cherished ambition of the English manufacturer, 
we thought, is to produce a cheaper car, and the President 
of the S.M.M.T., last year, it will be recalled, saw a 
prospect of successes in this respect. He has been even 
more roughly refuted by events than have we. The 
minimum price of a factory-built car in England has 
gone up from about £230 to about £290 even before 
multiplication by purchase tax and the cost of retailing 
-which means a 25 per cent increase in the threshold 
of the market! This trend to more expensive designs 
has deprived the exhibition of a British design, the old 
Ford ‘* Popular,” said to be suitable for under-developed 
countries, an abuse-resistant car with all the working 
parts enclosed and a body insensitive to abrasion— 
evocative, in fact, of a trials special with big wheels 
and brakes all round and a cabin added. But at the 
same time British manufacturers have not competed 
very effectively in the market for the more technically 
interesting cars. They continue to renounce the attrac- 
tions of fuel injection for petrol engines, steplessly vari- 
able transmissions, and self-levelling or constant-rate 
suspensions. Although many users and buyers are 
eager that their cars shall look well, the makers offer 
neither the catalysed resin finishes popular on the Conti- 
nent nor the long-lasting scratch-and-chip-resistant 
enamels favoured in North America. One visiting Earls 
Court this year for the first time might suspect that a fine 
summer had convinced the industry that it “ ain’t gonna 
rain” (or at least be foggy) ‘‘no more”: windscreens 
are fixed without semblance of apology and some of the 
latest models have such restricted side window open- 
ings that direct vision forward in fog is available only 
to the contortionist. But most drivers, we suspect, 
prefer warmth to vision, don’t drive in fog unless they 
absolutely must, and even then tag on to someone else’s 
tail! So the manufacturers may be right. There is also 
to be discerned a trend towards electric windscreen wipers. 
We find it surprising because we doubt if there exists an 
English overload relay capable of protecting such a 
delicate device in freezing conditions. But then, of 
course, opinions differ as to the virtues of alternatives so 
that again manufacturers may be right. 

All the above disappointments the more technical and 
enthusiastic motorist may feel are not wholly to be 
blamed upon requirements staffs apparently lacking any 
appreciation of what technology has to offer in the 
second half of the twentieth century. The buyer must 
take some of any blame there may be. The pity is that 
the British buyer has so little opportunity to appreciate 
what is being produced elsewhere than in Britain that 
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he is not a very satisfactory judge. In fact, engineers 
cannot draw much technical satisfaction from the exhibits, 
even though two or three interesting new cars such as 
the Triumph “ Herald,” the “ Miniminor,” a Daimler 
sports car and others have appeared this year. The 
largest native manufacturer has confessed, for example, 
inability to produce an air-cooled engine even equal, 
let alone superior, to those taken for granted in motor- 
cycles and foreign cars. The stagnation in the power 
plant state of the art is the more regrettable when we 
recall that a corresponding state prevails among the 
smaller British aero engines, and that an engine of really 
high specific output and thoroughly refined design might 
well be able to follow the Volkswagen, Porsche, and 
1172 Ford into use on aircraft. We note also that the 
tough task of building a true remote control for a four- 
speed gearbox on flexible mountings looks like being 
given up as too difficult. 

In formulating their own requirements for their suppliers, 
the engineers show themselves little more demanding 
than their customers in the protected home market : 
we have seen small cars move up and large cars move 
down to 7in diameter headlamps, presumably to reduce 
costs. But the glass-envelope mechanically-aimed light 
unit such as the world’s large-production cars use is 
neglected, and designers in this country tolerate axi- 
symmetric lenses even when their rate of manufacture 
is larger than that of some Continental firms which 
specify shapes to suit their bodies. The greater success 
of foreign designers of dynamotors also is conspicuous : 
to start an 800 c.c. twin with a compression of 9-2 without 
resort to the pendulum principle is a convincing demon- 
stration of the abilities of this device, once used on some 
British cars, but given up, if we remember aright, in the 
‘thirties. Does it deserve revival ? We would, more 
easily, return to our erstwhile optimism if it were a more 
regular routine to see a British motor engineer driving a 
product of other major motor manufacturing nations, 
with which he could compare his own. Perhaps, how- 
ever, the major conclusion to be drawn is that while the 
home market remains protected so that buyers have not 
the knowledge to demand changes in design it seldom 
profits makers to put more advanced designs on the 
market. For they may meet sales resistance—especially 
if they seem more expensive—just because they are 
different ; and be disliked by service stations for the 
same reason. Buyers, we fancy, are seldom conservative 
about styling, but often conservative about technical 
things. 


REVISED PLAN FOR COAL 

When the National Coal Board issued the general guide 
to its investment policy under the title of ** Plan for Coal ” 
nine years ago, there was every indication that there 
would be a rising demand for coal for a number of years. 
Until about two years ago, in fact, there even appeared to 
be evidence that the increases planned for coal production 
by 1965 would not fully satisfy the demand. The Board 
was widely criticised for lack of boldness in its planning. 
Towards the end of 1957, however, prospects of a con- 
siderable change in the situation became evident, when a 
slight industrial recession and a rapidly growing use of 
oil began to suggest that the continuous increase in coal 
production provided for in the overall plans was no 
longer necessary. Since that time, a continued decline in 
demand for coal has brought about, in Britain, as in other 
countries in Western Europe, an actual excess of produc- 
tive capacity over coal requirements. No one can feel 
certain upon the point but it looks as though the decline 
may continue into the future. 
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To meet the changed conditions, the National Coal 
Board has made extensive revisions to its programme, 
details of which are given in a recently issued document, 
** Revised Plan for Coal.” This publication, in addition 
to outlining the financial side of the plans, surveys the 
changes affecting the coal industry since the issue of the 
original “ Plan for Coal” and the revisions included in 
the subsequent publication, * Investing in Coal,” issued 
in 1956. It is shown that, based upon 1955 prices, a 
saving of £175,000,000 will be made on the originally 
estimated capital expenditure for the period 1956-65, 
and that over the next six years £440,000,000 is to be 
spent. This expenditure will be devoted to 168 major 
colliery development schemes, about ninety new schemes, 
and in carrying out minor improvement works at collieries. 
Fuller details are given of the previously announced 
scheme for closing some 240 uneconomic collieries and 
reducing manpower by up to I! per cent. A big cut is to 
be made in opencast working (rather than close collieries 
producing an equivalent amount of coal), despite the 
relative cheapness of this form of working. A welcome 
degree of flexibility is provided in the plan by a decision 
to close not fewer than thirty-five or more than seventy 
uneconomic pits, according to the demand which will 
exist in 1965. For, until the existing industrial recession 
ends, no one can feel sure how the situation will develop, 
though a steadily increasing demand, such as was fore- 
shadowed for 1959, seems unlikely now. It is expected 
that the plan will result in an annual coal production of 
between 200 and 215 million tons in 1965, with a pro- 
ductivity of 30 cwt to 31 cwt per man shift, as compared 
with 25-3 cwt last year. Practically the whole of the 
proposed output will come from about 550 collieries— 
200 less than at present. 

When the original plans of the National Coal Board 
were announced in 1950, it was emphasised that the 
programme was flexible and would have to be revised 
from time to time in the light of current trends. At that 
time, and indeed up to two years ago, few could have 
forecast that replanning would be necessary to conform 
with a declining, instead of an increasing, demand. In 
this connection the overall plan for the production of 
coal from a smaller number of more highly efficient mines 
by about 1965 is to be commended. It is stated in a 
summary to the plan that “ the governing factor will be 
the level of demand for coal and the extent to which the 
challenge from oil can be met.” This competition with 
oil will obviously be an essential factor by which the 
outcome of the replanning will be judged a success or not, 
but two points made in the report give rise to some doubt 
that every possible measure is to be taken. First, open- 
cast mining, which at present provides the most economic 
means of coal-getting, is to be almost completely ter- 
minated—surely to compete in price with oil, the cheapest 
means of coal production are essential ! But no doubt 
that decision has been taken for reasons other than the 
economic. Secondly, the Board states that its main 
object is to hold the price of coal steady—instead, one 
would imagine that the primary aim should be to reduce 
prices. Meanwhile, there are vast stocks of coal stored 
at a high cost in this country. They cannot be improving 
in condition and it does not appear very likely at present 
prices that the amount will be appreciably reduced for 
many years to come. In the circumstances, we wonder 
what it is that deters the Board from offering some of this 
stock to the market at a price competitive with oil. The 
effect might be to arrest the decline in the demand of 
existing markets which might then be retained during the 
time it will take to bring the plan to fruition. Even were 
no such consequence foreseeable, the Board must surely 
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wish to be rid of an embarrassingly large investment in 
stocks of coal. But to be effective in reducing stocks, a 
price reduction would have to attract new buyers (or 
bring back old ones). Perhaps the Board’s assessment 
is that since the market would perceive the temporary 
nature of any reduction, no new buyers would come in, 
the consequent effect being merely to reduce the Board’s 
income ! If so, then willy-nilly the Board will have to 
carry its large investment in stocks far into the future. 


BUSY TIME FOR IL.MECH.E. PRESIDENT 

In the middle of last week Mr. Desmond Carter, 
President of the Institution of Mechanical Engineers, had 
a busy time. On Wednesday night, October 14, he 
presented his Presidential Address to the members and 
followed that up by presiding over an informal Council 
Dinner at St. Ermins Hotel, Westminster ; and on the 
following night he presided over the full-dress Annual 
Dinner of the Institution at the Dorchester Hotel. Inci- 
dentally, the Institution is holding all main meetings this 
year on Wednesdays instead of Fridays as it used to do. 
But the large size of the President’s audience for his 
Address was due, we fancy, much less to that change than 
to his own popularity with the members. 

In his Address the President brought the whole Universe 
under review, from the immensity of the galaxies to the 
minutiae of mesons and electrons. He pinned down the 
diesel in the very middle of this tremendous canvas and 
put the gas turbine in quite another place! All present 
enjoyed it. Elsewhere in this issue we print parts of the 
Address, primarily those parts concerned with engineering 
technicalities. We are sure readers will be interested. 
But we fear that we shal! not in any real way have conveyed 
to them the true flavour of the Address. For Mr. Carter 
kept going off into discussions of matters not strictly 
relevant to technicalities, but yet intensely relevant to the 
life and work of an engineer and a designer. Humour, 
too, kept peeping through to prevent these philosophical 
discussions of life from becoming too intensely serious. 
By contrast, the speeches at the Dinner of the Institution 
on the following night fell, we felt, rather flat, though 
Viscount Simon, in proposing the Toast of the Institution, 
had some sensible things to say about the disappearance 
of the lead in technical things which this country secured 
100 years ago and about the quality of Russian engineers 
and the probability that they would be competing for 
orders in world markets within ten or fifteen years or so. 
Unfortunately, there appears to be growing up in all the 
major institutions a convention that the President, in 
replying to the Toast of the Institution, must refer to 
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certain (rather dull) Institution activities, and that who- 
ever proposes the Toast of the Guests must mention a 
number of names. Neither convention is conducive to 
the making of an attractive after-dinner speech, however 
much they may please the Secretary ! 


ATMOSPHERIC POLLUTION 

The amount of attention which is now being directed 
towards the problem of atmospheric pollution and its 
prevention in large cities and industrial areas in all parts 
of the world is shown by the fact that nearly two hundred 
delegates from twenty-nine countries attended 
the International Conference on Clean Air, held at 
Seymour Hall, London, from October 20 to October 23. 
This conference, which is the first international 
gathering of its kind, is also being attended by about a 
thousand delegates from the United Kingdom. It has 
been organised by the National Society for Clean Air— 
which originated in 1899 as the Coal Smoke Abatement 
Society—to celebrate the Diamond Jubilee of the Society. 
No less than fifty of the seventy-five written contributions 
presented for discussion have been received from 
overseas countries and they cover a comprehensive range 
of subjects. Together with papers on the need for and 
promotion of closer international co-operation, there have 
been discussed national air pollution problems, legislation 
and administration in this and other countries. The 
discussions on these subjects, and the sessions dealing 
with technical problems in preventing pollution, its 
investigation and measurement, and medical and other 
research in progress provided all delegates with a 
valuable fund of information and possibly lead to new 
approaches to a subject which is of vital importance to 
all communities. Attention is also being directed to the 
growing problem of fumes from road vehicles. 

The value of this conference will undoubtedly be 
enhanced by its international aspect. It is providing 
delegates with an excellent opportunity to discuss their 
individual problems and the progress which has been 
made in technical methods or by legislation in different 
parts of the world. Concurrently with the conference 
there is being held a Clean Air Exhibition in which about 
thirty institutions, public bodies and firms from this 
country are displaying equipment for detecting and 
preventing atmospheric pollution. This exhibition has 
been open daily from 9 a.m. to 6 p.m. and admission to 
it is free. It is to be hoped that the exhibition is 
receiving the careful attention it deserves from all indus- 
trial concerns making and using the appliances and plant 
responsible for much of the present air pollution. 
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“THe Future oF Crvit ENGINEERING ” 


‘It may be safely concluded that the profession of civil engineering 
has attained the larger share of its present influence and importance 
in the development of the railway system. ... Engineering, whether 
it be considered as a science or an art, is in its nature more progressive 
than almost any other entering into the common pursuits of life. 
As practised within the last thirty years, it has been frequently 
unsuccessful, so far as pecuniary results have been concerned. It is 
impossible to deny that grave errors have been committed when so 
many millions of capital are known to have been hopelessly sunk, and 
whilst the advant: iges sought to be obtained are as yet only partially 
enjoyed by the mass of our population. It is not enough to compare 
our railway system with the old dispensation of stage coaches. What- 
ever result may be disclosed, the comparison is incomplete until the 
former has been brought, as the latter is believed to have been, to the 
highest possible excellence. 








* There is every reason to believe that our railways are now very 
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much farther from absolute perfection than were our mail coaches, 
considered simply as such. We are not to expect, therefore, the 
perpetuation of the present standards of engineering skill. They will 
be essentially modified, and on the whole very much advanced. The 
results of the engineering of the first half of the present century are- 
some in the order of nature, some alas ! toc soon- ~becoming better 
understood, and are leading to comparisons and further inquiry. 
The engineers of the old school are passing away. Some of the 
greatest names in the profession—-names which for many years have 
been constantly associated with the material progress of the world 
and which have been spoken everywhere in familiar reference to the 
greatest works of modern times, have become historical. However 
posterity may pronounce upon the practice of these engineers, the 
great influence which they exerted in the advancement of engineering 
will be acknowledged. Nor shall we do any injustice to their memory 
in endeavouring to improve upon their practice.’ 
















































































MOE Nee 





THE ENGINEER 





Nuclear Reactors for Marine 
Propulsion 


( Concluded from page 426, October 16 ) 


No. VI—ORGANIC MODERATED REACTOR FOR A DRY CARGO LINER 


To conclude this series of articles we reproduce extracts from a paper ** The 
Prospect for a Nuclear-Powered Dry Cargo Liner with Particular Reference to 
the Organic Moderated Reactor,” presented by E. C. B. Corbett and E. P. 
Hawthorne at the Institution of Naval Architects on October 7. This paper outlines 
a design study of a nuclear-powered ship derived from the ** Mariner” class hull 
to carry refrigerated foodstuffs from Australia to the United Kingdom. The 
economic aspects of this design were summarised in an article on page 438 of 
last week's issue. In the following extracts from the paper we concentrate on 
the reactor and propulsion machinery. 


was concentrated on the organic moder- 
ated reactor, but many points are brought 
out applicable to all systems, so that the 
conclusions may be of wider interest. A 
family of conventional and nuclear cargo 
ships has been derived from the * Mariner ” 
class and one of them, a nuclear-powered 
ship designated ** N2B, ” is considered here. 
Accommodation has been worked out 
approximately and the arrangement envisages 
the engine-room in a conventional position 
with the reactor room forward of the engine- 
room. Over the reactor room is the reactor 
refuelling compartment with its ancillary 
equipment. The containment vessel is 
designed to accept a pressure of 105 lb per 
square inch which offers an acceptable 
margin over the potential pressure likely to 
arise as a consequence of failure of the 
primary circuit. In addition, the contain- 
ment vessel has integral shielding consisting 
of 3in thick lead slabs bolted to the casing, 
this being provided to reduce the radiation 
levels outside the containment vessel in the 
event of a release of radioactivity inside the 
containment vessel. The ship outside the 
reactor room itself may thus be treated as a 
normal ship design problem. The table 
gives the leading particulars of the ship. 


‘OR the purposes of this paper attention 


Particulars of Nuclear Ship * N2B”™ 


Speed. k ‘ 19-8 
Draught, maximun In 9 
Dispiacement, Maximum, tor 25,710 
Block coefficient 0-619 
Shatt horsepower (propulsion only) 19,450 
Reactor heat output, MW (continuous) 58 2 
Lightship 12.410 
Deadweight, refrigerated ship, tons 13,300 
Deadweig cargo, tons 12.640 
! il capacity, cubic feet 872.000 
RK ge t bic feet 468 000 
i 250 
A ge t« s mn 4 age 
S per ¢ 0 344 
I pr i r age Capac 60 
Terphe stowage Capacity. tons 60 
Reac < 820.000 
I ‘ 1 974.000 
sf ii Rea and A ated F 
k ¢ with contr ds and gear 
ind cans, fuci handing gc f 
Max stor and coolant (reactor and circuits), tons st) 
Prin ire ts including maim pumps, pipe work 
ilves. heat exchangers, steam drums, tons , 
‘ ‘ 
P sry with structure, tons 00 
S vdary t 660 
‘ ne ns 1 
s routs ncluding emergency cooicr 
tanks, polymer storage. chemical plant 
ogen supply and trace heating, tons 48 


PROPULSION MACHINERY 


The propulsion of the ship is by conven- 
tional steam turbines modified slightly to 
suit the preferred steam cycle. The maxi- 
mum steam temperature available from the 
reactor at full load is 620 deg. Fah. Several 
possible steam cycles have been examined, 
involving water extraction, separately oil- 
fired superheating and various means of 
reheating The preferred cycle involves 
water separation between the high-pressure 








and low-pressure cylinders by a fixed blade 
cyclone separator. This cycle shows to 
particular economic advantage and involves 
the least complication relative to the basic 
straight expansion cycle. A steam pressure 
of 630lb per square inch gauge at super- 
heater outlet has been selected, as lying 
close to the optimum. 

The main engine is a two-cylinder cross 
compound set, with an impulse _high- 
pressure turbine and single flow impulse- 
reaction low-pressure turbine, coupled to a 
double reduction gearbox. The steam at 
exit from the high-pressure turbine is esti- 
mated to be 7:7 per cent wet: it is dried 
in the steam separator to | per cent wetness 
before entering the low-pressure cylinder. 
The exhaust wetness from the low-pressure 
turbine is 11-3 per cent at 28-5in Hg. 

The turbine is designed to give a service 
shaft horsepower of 19,450 and to accept a 
10 per cent overload ; the extra steam 
required for the overload condition being 
arranged to enter the turbine via a group 
of first stage nozzles in the high-pressure 
turbine. An astern turbine is incorporated 
in the low-pressure turbine casing. At the 
continuous rated power the steam require- 
ments for the turbines on a non-extraction 
rate is estimated at 149,000]b per hour, 
and included in this figure is an inherent 
extraction from the steam separator, heat 
from which is regained in the de-aerator. 
[he total continuous steam demand from 
the reactor is estimated at 196,910 lb per 
hour. 

The final feed temperature for this cycle 
should from thermodynamic considerations 
lie in the range 320 deg. to 340 deg. Fah. 
Also, from practical considerations, it should 
be maintained above 280 deg. Fah. to 
prevent solidification of the primary terphenyl 
coolant in the evaporators. A final feed 
temperature of 320 deg. Fah. is satisfactorily 
achieved by bled steam from the high- 
pressure cylinder at 121 lb per square inch 
absolute. 

There is always a possibility when man- 
cuvring or in port with very light loads 
that steam production will exceed demands 
and a single pass dump condenser is arranged 
to receive the surplus steam. The dumping 
arrangements are automatic, being con- 
trolled by safety valves set at a lower pressure 
than the normal safety valves to atmosphere 
and, to avoid additional priming capacity, 
the circulating water is arranged to flow 
first through to the main condenser and 
then via the dump condenser overboard. 
Suitable by-pass arrangements are fitted so 
that the dump condenser can be in use 
when the main condenser is being serviced. 

To supply steam for de-aeration of feed- 
water various pumps are driven by back- 
pressure turbines which exhaust at 30 1b 
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per square inch absolute to a common 
auxiliary exhaust range. Steam from this 
range is used for the main de-aerator steam 
requirements, for the evaporator and for 
various ship services. To maintain a dry 
exhaust range in the back-pressure turbo- 
pumps, and to limit wetness in the exhaust 
of the auxiliary turbo-alternators, these 
are supplied with high-pressure steam 
throttled to 250 lb per square inch gauge. 

When maneeuvring or in port any surplus 
steam from these pumps is led to the dump 
condenser ; the final feed temperature is 
then maintained above 280 deg. Fah. by 
throttled high-pressure steam to the high- 
pressure heater. 

The feed system is enclosed and arranged 
so that condensation from all auxiliary 
causes is delivered to the main feed service 
tank and via a de-aerator and high-pressure 
feed heaters to the heat exchangers at a 
temperature of 320 deg. Fah. To maintain 
purity of the feed-water low-pressure and 
high-pressure filters are arranged, and for 
record purposes salinity indicators are fitted 
at the outlets of the various condensate 
systems. The make-up feed-water is passed 
through a mixed bed de-ionisation unit 
before entering the main condenser. This 
treatment of the feed-water is considered to 
reduce greatly the necessary maintenance of 
the main heat exchangers due to a reduction 
in the deposits and corrosion rate, and will 
have a beneficial effect on the operating life 
of the steam plant generally. 

All pumps in the engine-room are dupli- 
cated and the essential equipment for the 
ship’s services supplying and controlling the 
reactor are arranged above waterline level 
and inboard of the collision protection. 

For initial starting of the plant a light- 
weight high performance water-tube boiler 
is fitted and is of such a capacity that normal 
ship’s services can be maintained while the 
main turbines are developing 20 per cent 
of their normal rated power. In the event 
of a reactor total failure, the ship will not 
be incapacitated. The boiler should burn 
low viscosity fuel oil so that bunker tank 
heating is unnecessary. 

For normal ship’s services three 600kW 
turbo-alternators are fitted, each being inde- 
pendent and complete with condenser, 
vacuum augmenters, circulating pumps and 
extraction pumps, and operating on steam 
at 250 lb per square inch gauge at 562 deg. 
Fah. One generator will take the full sea 
load, excluding the refrigerating machinery, 
while two units will be needed for the normal 
ship’s load, refrigerating machinery, and 
cargo winch load. Normally, the primary 
coolant circulating pumps would be supplied 
by a 450kW turbo-alternator set. In the 
event of failure of this alternator an auto- 
matically started 450kW diesel alternator set 
is arranged to come into operation within 
ten seconds of a power failure. In addition, 
the pumps can be supplied from the main 
600kW alternators. 


REACTOR ROOM 

The reactor room, 45ft long and 45ft wide, 
is immediately forward of the engine-room 
and contains the complete nuclear steam- 
raising plant and all plant associated with 
the reactor. The containment envelope 
shown in Fig. | is a vertical cylinder, 38ft 
diameter and 38ft high (with semi-ellipsoidal 
ends), fabricated from Iin thick mild steel 
plate. The vessel is fixed at its lower end to 
the main shield structure and at its upper 
end in the region of the fuel-handling trunk, 
which is an extension of the containment, 
by means of radial keys permitting vertical 
and radial movement. The total weight of 
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Fig. 1—Machinery arrangement, reactor room longitudinal and transverse elevations 


the containment and its contents is carried 
through the main shield structure to a 
series of radial girders which distribute the 
load to the ship’s double bottom structure 
and are arranged to allow differential move- 
ment. The secondary shielding is carried 
on the outside of the containment vessel and 


adds a considerable load at the junction of 


the vessel and the main shielding structure. 
To assist in bearing this load ties are arranged 
at circumferential intervals inside the con- 
tainment skin to distribute the load to 
cantilever beams extending from the main 
shield structure. These cantilever beams 
are not attached in any way to the contain- 
ment vessel wall. 

The reactor core (Fig. 2), 5ft 9in diameter 
and Sft high, is cooled and moderated by 
terphenyl with associated polymer and is 
mounted in a mild steel cylindrical pressure 
vessel, 9ft 9in diameter with a wall thickness 
of gin. The terphenyl, at a maximum pres- 
sure of 90 lb per square inch gauge, enters 
the reactor vessel above the core, flows 
down the annulus surrounding the core, 
then upwards through the fuel and moder- 
ator channels, and leaves by ducts at the 
upper end of the reactor vessel. Connections 
are in the upper part of the pressure vessel 
to ensure that the core remains submerged 
in terphenyl under accident conditions. 

The fuel elements proposed are uranium 
oxide, clad in stainless steel, in the form of 
bundles of nineteen unfinned circular rods 
(Fig. 3). The bundles are divided longi- 
tudinally into two parts in order to allow 
axial cycling of the fuel. 

The reactor is controlled in the conven- 
tional manner by the insertion of boron 
steel rods into the core. The closeness of 
the lattice pitching in this type of reactor 
implies that to meet the requirement of fuel 
withdrawal at any time, the fuel-handling 
equipment needs unrestricted movement 
above the core. The control rods are there- 





fore inserted from below the core, and fit 
into channels similar to the fuel element 
channels. Each control rod is powered by 
an electric motor mounted above the core 
outside the pressure vessel. The drive is 
transmitted through an_ electrodynamic 
coupling to a vertical push rod running out- 
side the reflector and having its lower end 
connected by a beam structure to the bottom 
of the control rod. Electrical or motor 
failures or scram conditions de-energise 
the couplings, and a long spring inserts the 
rods into the core, since it is considered that 
in any marine reactor the contrdl and safety 
rods should always be positively inserted 
into the core. 

The control rods are divided into three 
groups, fine, coarse, and safety. The fine 
rods provide regulation for minor load 
changes. The coarse rods back up the fine 
rods for major load changes, and balance 
out the reactivity variations caused by 
xenon and samarium poisoning, core burn- 
up and fuel rearrangements after refuelling. 
The safety rods are sufficiently effective to 
shut down the reactor indefinitely under all 
conditions. 

There are two completely separate main 
heat exchange circuits arranged in parallel, 
each comprising separate superheater and 
evaporator sections of shell and tube con- 
struction with the terphenyl on the shell side, 
a steam separator to deal with small heat 
exchanger leaks, and an electrically driven 
centrifugal circulating pump. A standby 
terphenyl pump can be connected to either 
heat exchange circuit in the event of the 
normal pumps failing. The steam side of 
the heat exchange circuits follows the normal 
pattern of natural circulation systems. 

The primary coolant pressure at the top 
of the reactor is maintained constant at 
75 lb per square inch gauge by means of 
nitrogen pressure communicated to the fluid 
in a pressurising tank. Normal changes of 


coolant volume are accommodated by dis- 
placement of gas in the pressurising tank. 
Some nitrogen dissolves in the coolant and 
becomes irradiated before being extracted 
by the gas removal plant. For this reason 
low argon content nitrogen obtained by 
liquefaction of air should be used, thus 
ensuring that effluent gases are of low radio- 
activity. 

Since the organic is solid at normal 
ambient temperatures provision must be 
made for heating the equipment containing 
it when necessary. Electrical trace heating 
is considered to be most appropriate, since 
it can be conveniently applied to systems 
with a number of individual items of plant. 
Pipes and ducts may be heated either by 
low-frequency induction coils on the outside 
of the lagging or by means of electrical 
resistance heaters on the metal surface, and 
tanks may be fitted with immersion heaters. 
For this ship normal trace heating require- 
ments will be 75kW during start-up or 
prolonged shut-down and approximately 
30kW while the reactor is in operation. 

The containment atmosphere will be con- 
ditioned to a temperature of around 80 deg. 
Fah. by blowing it over cold brine coils 
inside the containment. The cooling duty of 
25,000 B.Th.U. per hour will be carried by 
a refrigeration plant outside the contain- 
ment and will be fairly constant whether 
the reactor is on load or not. 

When the reactor is shut down, heat is 
still produced in the core due to the decay 
of fission products. This heat is normally 
removed by the main heat exchange systems, 
but duplicate emergency cooling circuits 
are provided, one port and one starboard. 
These operate by natural convection and 
dissipate the heat to the atmosphere. They 
are thus independent of power supply and 
will operate with the ship stranded and 
lying at extreme angles of heel. 

Due to slow breakdown under irradiation, 
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the organic coolant must be processed to 
remove damage products, and fresh terpheny! 
added to maintain an equilibrium compo- 
sition. The damage products are mainly 
polymer and hydrogen, with some methane, 
all dissolved in the coolant. These are 
removed by by-passing some of the coolant 
from the main circuit, filtering to remove 
particulate matter, degassing by flashing in 
a low-pressure tank and finally distilling. 
The purified terphenyl from the still and the 
make-up terphenyl are returned to the main 
circuit, while the polymer is removed for 
storage and disposal. This processing plant 
is compact and straightforward, and should 
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prove very reliable. It can also be used to 
remove fission products from the coolant 
in the event of fuel element can failure. 

The primary core shield is of composite 
design and is made up of steel, lead, and 
water layers. This shield, combined with 
the low primary circuit activity, gives suffi- 
ciently low radioactivity inside the contain- 
ment to permit refuelling and maintenance 
working without undue restriction. Second- 
ary shielding is provided on the containment 
envelope to allow access to the reactor room 
in the event of accidental fission product 
release into the containment. 

The reactor incorporates a fuelling machine 
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whichcan remove or re- 
place any fuel element 
in the core, discharg- 
ing through an opening 
in the reactor vessel 
head into “coffins” 
which can be handled 
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SHIP’S STRUCTURE 
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4——Charge-discharge machine and coffin J 
B —FPuelling arm K 
C-—Reactor support links i 
D—Control rod drive motor Mt 
F— Sealing bellows 

\F—To emergency coolers N 
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Fuel element 
Control rod a 
raised position 


from core 


Fig. 2—Reactor—vertical cross-section 











Control rod ope 
Fuel element support grid 


Control rod actuating arm in position 
when contro! rod is fully withdrawn 


The ship’s structure 
is generally conven- 


iy tional, the main struc- 
| ture 
longitudinally on hon- 


being framed 
zontal surfaces, trans- 
versely on vertical. In 
way of the reactor 
room, the double bot- 
tom structure is heavily 
reinforced to form a 
seating for the reactor, 
its shield and its secon- 
dary shield and con- 
tainment vessel. In- 
vestigation of the 
double bottom struc- 
ture required to provide 
these seatings shows 
that there is no parti- 
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cular difficulty in providing both the vertical 
support and the lateral restraint required 
when the ship is in a seaway. In general, 
accelerations of the order of 3-Sg have been 
considered. 

The reactor refuelling compartment is 
conveniently arranged at the same width as 
the hatches and picks up the main deck 
girders associated with the hatches. Refuel- 
ling takes place through an auxiliary hatch, 
and the refuelling compartment has its own 
handling gear for handling charges in and 
out of the reactor itself. 

CONTROL 
Analogue computer studies of a typical 
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Fig. 3—Pictorial view of fuel element 


marine organic-moderated reactor have 
shown that reactor power can be safely 
increased from 15 to 100 per cent in fifteen 
minutes, allowing for restrictions imposed 
to promote sensibly constant temperature 
operation, and to ensure that safety at low 
power levels will be guaranteed. This rate 


Specification of Reactor Plant 


Core 
Maximum heat output (including 














normal overload margin) 64MW 
Core height ' 5-Oft 
Nominal core diameter 5+ 75ft 
Number of fuel channels 290 
Number of fuel rods per channel 19 
Fuel UO, 
Initial enrichment 1-6to 1-8 per cent 4 
Canning Stainless steei 


Weight of uranium 
Average rating 
Average burn-up 
Number of control rods 


Primary Circuit 


Composition of coolant/moderator 
Temperature at reactor inlet 
Temperature at reactor outlet 
Maximum operating pressure 
Maximum coolant flow 


Tota! pumping power 
Make-up rate of terpheny! 


Number of primary circuits 


Secondary Circuit 


Total evaporation at N.S.P 
Steam flow to main engines at 
NS 


Superheater outlet conditions 


Final feed temperature 


7-9 tonnes 

8-1MW per tonne 
10,000MWD per tonne 
19 


Terpheny! 
polymer 

295 deg. Cent. ($63 deg 
Fah.) 
341 deg. Cent. (646 deg 
Fah.) 
90 Ib per 
gauge 
1294 Ib per second (« 
9000 g.p.m.) 

322 b.h.p 

1950 ib per day at full 
power 


30 per cent 


square inch 


196.910 Ib per hour 


160,380 Ib per hour 

630 lb per square inch 
gauge 620 deg. Fah 

320 deg. Fah. 
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Fig. 4—Schematic arrangement of basic controls of organic moderated reactor 


of power increase will cover most ship operat- 
ing requirements, particularly in open water, 
and thus the reactor output can be matched 
exactly to the engine-room steam demand. 
To meet higher manceuvring rates a steam 
dumping system must be provided. While 
maneeuvring with the dump system in 
action, the primary heat exchanger load will 
be constant and very rapid changes of 
turbine speed will be possible. Indeed, due 
to the absence of boiler problems, the 
nuclear ship should be easier to manceuvre 
than a conventional ship. 

This reactor has an effective negative 
temperature coefficient of reactivity through- 
out its operating life. Thus any increase in 
reactor temperature causes a decrease in 
reactivity, lowering the neutron flux and 
reducing the reactor power. To make use 
of this inherent factor it is desirable to 
operate the reactor at a constant average 
reactor coolant temperature. This offers 
the possibility either of holding constant 
both the reactor coolant inlet and outlet 
temperatures during load changes over a 
given load range, or making these tempera- 
tures vary with load by an equal amount 
above and below a constant mean. The first 
alternative has been chosen for this design 
study because it gives preferable steam 
conditions and will cause less thermal 
cycling. 

This system of control allows the steam 
pressure ahead of the turbine manceuvring 
valves to be held constant over the required 
power range, thus enabling the use of con- 
ventional machinery controls. 

The maintenance of constant reactor 
coolant temperatures requires that, apart 
from slight adjustment of the control rods, 
the rate of flow of reactor coolant be altered 
according to the reactor load, and this is 
achieved by throttling the discharge of the 
constant speed primary coolant pumps. 
More refined methods of flow control, such 
as variable speed pumps, could be used at 





the expense of increased complexity and 
cost. The reactor coolant flow under power 
conditions is never allowed to drop below 
20 per cent of its full load value so that 
turbulent flow conditions are maintained in 
all coolant channels in the core. 

The return temperature from the primary 
heat exchangers will tend to fall as the 
reactor power is reduced, due to the in- 
creased effectiveness of the primary heat 
exchangers. To maintain the reactor inlet 
temperature constant a servo-operated by- 
pass valve is fitted across each primary 
circuit evaporator. 

The reactor control arrangement is shown 
schematically in Fig. 4. The automatic 
section of the system is designed to operate 
between the limits of 20 and 100 per cent 
full load. The remainder of the operat- 
ing range is covered by manual control 
which is also available at all other conditions 
in place of the automatic control. 

The required constant coolant temperature 
rise in the core is obtained by co-ordinating 
reactor power and coolant flow to maintain 
these two quantities in an approximately 
constant ratio. The required power level is 
set by movement of a power level control 
lever (a), see Fig. 4, on the control desk. 
This simultaneously changes both the power 
and coolant set point (via (b)) at a limited 
rate (via (c)). By means of the comparator 
(e), the regulating rods are automatically 
set to the new operating position. Similarly, 
the comparator (h), fed by the flow signal 
(zg), adjusts the coolant flow by operation 
of the pump throttle valves. Automatic 
adjustment of tripping levels is done at the 
demand co-ordinator (f), the trip margin 
appearing on a meter. 

The desired reactor inlet temperature will 
be set by the operator and fed to the com- 
parator (m) to control the evaporator by-pass 
valves. 

Increasing or decreasing load will normally 
be effected at the prescribed rates of change. 


Under special or emergency conditions, the 
operator may change the rate restriction in 
order to reduce load more quickly. He is, 
however, prevented from changing the rate 
restriction in order to increase load quicker 
than normal, and certain fault conditions 
which require immediate load reduction, 
but not a scram, will automatically override 
the operator’s settings. 

A major fault involving loss of coolant 
from the primary circuit or ingress of steam 
to the circuit will result in automatically 
scrainming the control rods, actuating the 
main reactor inlet and outlet isolating valves 
A and B and bringing into action the emer- 
gency cooling system. A major loss of 
coolant is detected by a change of level in 
the reservoir tank, and ingress of steam to 
the primary coolant circuit is detected at 
the steam separator. These signals are 
transmitted to the comparators (k) and (/) 
respectively, each of which can initiate the 
shut-down action. 

To control the equilibrium xenon poison- 
ing, it is proposed that 2-2 per cent excess 
reactivity is built into the core. The low 
core neutron flux (average thermal flux= © 
0-9x 108 n/square centimetres per second) 
means that no additional control is needed 
to over-ride xenon poisoning after shut- 
down, and the shut-down xenon excess is 
almost balanced by the effect of the fuel 
cooling to the terphenyl temperature of 
320 deg. Cent. The build-up of samarium 
to equilibrium is substantially compensated 
by the initial rise in core reactivity due to 
238) conversion. 

Typical start-up characteristics are shown 
in Fig. 5. The reactor can be brought from 
sub-critical to hot standby in about two 
hours, and is then available at any power 
up to its maximum. 

SAFETY IN NORMAL OPERATION 

Since the reactor plant is designed to be 
safe in accident conditions, the margins of 
safety existing at normal operating conditions 
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are’ ample. The reactor is designed to be 
inherently stable, so that if for any reason 
the temperatures within the core should rise 
above the normal levels the reactor power 
will fall. 

(i) Levels of Radioactivity —In normal 
operation, there is safe and unrestricted access 
to all parts of the ship adjacent to the reactor 
containment. 

The waste products removed from the 
primary coolant by the processing plant 
comprise polymer and gases, the latter being 
largely in the form of nitrogen and hydrogen. 
The polymer produced amounts to about 
} ton per day at full power. In itself it is 
completely inactive, but there will be some 
slight activity due to impurities contained in 
the terphenyl feed and others which may be 
picked up by corrosion or erosion in the 
reactor plant. Based on typical impurities 
in the terphenyl, it is estimated that after 
one week’s hold-up to allow the activity to 
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this atmosphere is breathable without special 
apparatus, should it be necessary to enter the 
containment. The space surrounding the 
containment, within the reactor room of the 
ship, is ventilated to atmosphere. 

(iii) Plant Reliability —The relatively low 
pressure of the primary coolant, the extensive 
use of mild steel and the conventional 
engineering of the primary circuits and pro- 
cessing equipment are expected to produce a 
reliable plant. However, all vital plant is 
duplicated. For example, the two main 
steam-raising circuits are functionally and 
physically separate, and a standby main 
coolant pump is provided. There is provided 
a standby oil-fired boiler with capacity 
sufficient to propel the ship at 12 knots. 

SAFETY IN EMERGENCY (INTERNAL) 

Accidents arising within the reactor plant 


are considered below. 


(i) Reactor Control Failure.—Extensive 
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Fig. 5—Reactor availability 


overboard with complete safety. Alterna- 
tively, it may be stored and discharged in 
port. 

(ii) Fire Risk.—Terphenyl will burn under 
certain conditions, but by taking suitable 
precautions the fire risk can be made neglig- 
ible. The flash-point of terphenyl is 194 deg. 
Cent., its free burning point is 220 deg. 
Cent., and its spontaneous ignition tempera- 
ture is well over 500 deg. Cent. The terphenyl 
make-up store is held either in the solid or 
in the liquid state, always below the flash- 
point, in sealed containers or compartments 
from which oxygen is excluded by a nitrogen 
blanket. In the main coolant circuit the 
terphenyl is at a temperature above its 
flash-point but below the spontaneous igni- 
tion temperature. There is, therefore, no 
fire risk unless three simultaneous conditions 
are postulated, namely : a terphenyl leak, a 
source of ignition and an adequate supply of 
oxygen. It has been found by experiment 
that with terphenyl at 350 deg. Cent.—which 
is above the normal operating temperature— 
combustion cannot be initiated if the oxygen 
content of the surrounding atmosphere is 
below 15 per cent. The atmosphere inside 
the containment surrounding the reactor, 
primary coolant circuits, and organic pro- 
cessing circuits should therefore be controlled 
at 14 per cent oxygen. It may be noted that 
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drawal rates have been 
carefully chosen, fol- 
lowing the philosophy 
that in the event ofa 
fault or mal-operation 
a reasonable amount 
of time should be 
available in which to take action before a 
serious situation can develop. For ex- 
ample, if during start-up the control rods 
continue to move out after passing through 
critical, the reactor will not reach full power 
for fifty-six minutes, so that this time is 
available for emergency action. 

(ii) Changes in Primary Coolant Flow.— 
With the reactor set at a given power level, 
any reduction in coolant flow will lead to a 
rise in core temperatures, causing reactor 
power to fall by virtue of the temperature 
coefficient. Analogue computer studies have 
shown that the transient temperature over- 
shoots in the core should be well within the 
capacity of the oxide fuel and the stainless 
Steel cans. 

In the event of complete stopping of the 
main primary coolant flow, provided that the 
reactor can be shut down by inserting the 
control rods, the residual fission product 
heating can be dissipated by either of the 
emergency coolant circuits. 

(iii) Leakage of Primary Coolant.—In nor- 
mal operation the radioactivity of the primary 
coolant is low, being due only to the 
impurities present. In the event of a major 
leakage of primary coolant, and a rise of 
activity level inside the containment, the 
secondary shielding round the containment 
confers ample protection externally. 
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The vapour pressure of the coolant is only 
6-3 lb per square inch gauge at reactor outlet 
temperature, so that any coolant leaking from 
the circuit into the containment space will 
not boil. This, combined with the mainten- 
ance of a nitrogen-rich atmosphere, excludes 
any fire hazard created by a primary coolant 
leak, providing that the containment envelope 
is still intact. 

It is vital for the integrity of the core that 
it shall remain drowned. To this end, all 
coolant connections to the reactor vessel are 
situated well above the level of the top of 
the core and are fitted with quick-closing 
butterfly valves. Thus, if a major leak occurs 
external to the reactor, the valves can be 
shut and the reactor contents retained. The 
emergency coolers are designed to dissipate 
the core decay heat even under boiling 
conditions, i.e. when there has been loss of 
coolant from the reactor vessel and a free 
surface exists. 

(iv) Leakage of Water or Steam.—The 
water and steam in circuit are not radio- 
active, so that their release into the contain- 
ment space does not constitute a radiation 
hazard. A rupture of the steam circuit within 
the containment could, with continued 
operation of the feed pump, theoretically 
lead to a pressure building up in the contain- 
ment equal to the steam drum pressure. 
Therefore, excess pressure alarms should be 
provided and there would then be ample time 
to take corrective action. 

In the design considered, the steam pressure 
exceeds that of the primary circuit, so that 
the possibility exists of a leak of steam and /or 
water into the primary circuit. This could 
only occur in the heat exchangers. The most 
severe accident case is a fracture of an 
evaporator tube, when water enters the 
primary circuit. On entering the primary 
circuit, some of the water will flash due to the 
drop in pressure and the remainder will 
quickly evaporate, causing a rapid local 
pressure rise in the primary circuit, which in 
turn will tend to reduce the leak. Thus, a 
series of pressure surges may result. The 
primary circuit is not designed for the full 
steam pressure, and should be protected 
from excessive pressures by a number of 
relief valves, fitted in duplicate on each heat 
exchanger and on the reactor vessel, which 
could discharge to the drain tanks within the 
containment. It may be necessary also to 
increase the elasticity of the primary circuit 
by providing surge chambers at appropriate 
points. 

It has been calculated that any water 
leaking into the primary circuit would, if it 
reached the reactor, be predominantly in the 
form of steam, and as such would cause the 
reactivity, and therefore the power, to drop, 
without giving rise to excessive fuel element 
temperatures. 

Each primary coolant loop includes a 
steam separator, the purpose of which is to 
remove continuously by centrifugal action 
any small proportion of steam such as might 
be present due to a tube-plate weep. The 
separator cannot deal with a large leak, but 
in such an event acts as a steam detector. A 
steam leak into the primary circuit would not 
be quickly identifiable, so a signal from 
either steam detector is arranged to scram 
the reactor and isolate both primary loops 
by closing the duplicated inlet and outlet 
valves. Once the fractured loop is identified, 
reactor operation at 50 per cent power can be 
resumed on the intact loop. 

The containment has been designed to 
take the pressure rise resulting from a major 
fracture of one primary loop. By isolating 
the two primary loops from each other by 
barriers of thick steel plate, it is presumed 
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that damage will not spread from one loop 
to the other. Thus, if the whole of the water 
and steam contents of one loop were mixed 
instantaneously with the whole terphenyl 


content of the loop, plus a quantity of 


terphenyl which might escape from the reactor 
vessel before the isolating valves closed, the 
resulting pressure inside the containment 
would be 70 Ib per square inch gauge. The 
proposed containment is designed to take 
105 Ib per square inch gauge at the yield- 
point. 


(v) Failure of Fuel Element.—Release of 


fission products from the fuel into the 
coolant must involve failure of the fuel can 
through faulty material or fabrication or 
through excessive stresses or temperatures. 

A serious combination of faults would be 
loss of coolant flow at full power, coupled 
with failure of the reactor control system to 
scram. Should a core melt down occur, the 
molten core would burn its way through the 
reactor vessel and fall on to the primary 
shield. Penetration of the shield would result 
in 134 tons of water from within the shield 
being released into the containment and this 
would almost certainly cool the molten core 
mass sufficiently to prevent further damage. 
The resulting pressure rise would amount to 
some 30 Ib per square inch gauge, so that the 
containment should remain intact. 

The secondary shielding of the containment 
is designed to give limited access to the 
reactor room bulkheads following a major 
release of activity from the core. Assuming 
a release of 10 per cent of the gaseous fission 
products within the containment space, a 
radiation dose of 25 rems in the first five 
minutes after the accident would not be 
exceeded. The secondary shielding main- 
tains the radiation level adjacent to the 
reactor room below normal tolerance when 
the primary circuit activity is raised by the 
simultaneous failure of up to thirty fuel rods. 


SAFETY IN EMERGENCIES (EXTERNAL) 

The most likely external emergencies to 
affect the safety of the reactor plant are: 

(i) Collision or Shock.—The reactor room is 
situated amidships between longitudinal bulk- 
heads 19ft from the ship’s sides, which are 
specially designed in way of the reactor room 
for maximum energy absorption in the event 
of collision, thus minimising any distortion 
of the reactor room bulkheads. Further, 
the reactor containment envelope is 3ft clear 
of the reactor room bulkheads, being sup- 
ported primarily by the double bottom, with 
secondary lateral support at upper deck level. 
The whole of the reactor plant is designed 
for shock accelerations of 5g up or down 
vertically, 3 g laterally and | g fore and aft. 

(ii) Listing, Stranding or Sinking.—The 
reactor plant is designed to operate at full 
power with a permanent list of 20 deg. 
The emergency coolers will operate at any 
angle of heel up to 90 deg. and in the stranded 
condition, since air is used as the heat sink. 
Integrity of the containment is required under 
all conditions to prevent the escape of fission 
products. Non-return valves are therefore 
fitted to the containment, which open when 
the external pressure exceeds the internal 
pressures by, say, 40 Ib per square inch, to 
prevent collapse if the ship sinks. 

(iii) Fire—The prime requirement 1s to 
maintain integrity of the containment, since 
fission products may have been released 
within it from some prior accident. With 
this object, the reactor room space surround- 
ing the containment is equipped with fire- 
extinguishing apparatus, with water sprays 
directed on to the containment and with 
means of flooding. 

If the reactor plant and feed-water system 
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are in working order, reactor heat can be 
removed in a controlled manner by the 
primary loops. If the air-cooled emergency 
coolers are in the fire zone they may be 
unserviceable, so that if the primary loops 
are also out of action the core will melt. As 
already discussed, the molten core will be 
cooled by shield water and if the containment 
is kept cool by water sprays or by flooding, 
no fission product release will occur. 

(iv) Loss of Electrical Supply.—The maxi- 








465 


mum electrical requirement of the reactor 
plant at full power amounts to 370kW, of 
which 270kW is for the primary coolant 
pumps. In the event of complete failure of 
the normal electricity supply from the main 
turbo-generators, vital services amounting to 
30kW are supplied by storage batteries for a 
five-minute period. A diesel generator of 
450kW capacity, automatically started, 
enables full power operation to be restored 
as fast as reactor restart procedure permits. 


Rate of Discharge of Granular 
Materials from Bins and Hoppers 


By H. E. ROSE, D.Sc. (Eng.), Ph.D., M.1.Mech.E., M.1.C.E.,* TATSUO TANAKA, B.Eng., 
D.Eng.t 


The rate of discharge of granular materials from storage bins and hoppers, 
through a circular aperture, has been investigated by the authors using small-scale 
models and, by means of a simple correlation curve, the results have been extended 


to cover the case of non-circular apertures. It is considered that the equation 

deduced will allow the calculation of the rate of discharge of most materials from 

hoppers and bins of normal type, with an accuracy sufficient for most practical 
purposes. 


TORAGE bins and hoppers, which are 

used in a wide range of industries in 
which the handling of granular materials is 
involved, normally serve the dual purpose 
of storage of the material and of the delivery 
of the material at a controlled rate. These 
units vary widely in size, from the hoppers of 
small machines, such as pelleting machines, 
which possibly hold but a few pounds, to the 
storage bins for materials such as iron ore, 
coal, cement, &c., which might have a 
capacity of 10,000 tons. In all cases, however, 
it is essential that the design of the discharge 
aperture shall be such that the desired rate 
of discharge shall be attained, with a 
minimum probability of interruption of the 
flow by bridging of the material across the 
aperture. 

Although the problem of the rate of dis- 
charge of granular materials from bins and 
hoppers has received some attention, there 
still remain several aspects of the subject 
on which the present state of knowledge is 
incomplete and in this article the results 
of an investigation, by use of small-scale 
models, designed to elucidate some of the 
outstanding problems, are presented. 


THE APPARATUS 


The apparatus used for the principal tests 
consists of a series of cylindrical hoppers fitted 
with conical bases, as shown in Fig. | (a). 


—_——_— 


——- (b) 
1D 
(a) 
Fig. 1 


The various series are such that, for example, 
whilst the cone angle 4 is maintained constant 
the ratio (A/D) is varied or, alternatively, 

* University Reader in Mechanical Engineering, King’s College 


London. nya . 
+ Assistant Professor of Chemical Engineering, Kanazawa 


University, Japan. 


whilst the value of the ratio (A/D) is main- 
tained constant, various values of the cone 
angle 6 are available. Variations in the other 
parameters entering the problem are obtained 
by the use different materials of different 
particle shapes and sizes. 

For the determination of the frictional 
characteristics of the granular materials, the 
piece of apparatus shown in Fig. 1 (b) is 
adopted. This piece of equipment consists 
20--—-—__ 
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of a pair of glass plates separated by shaped 
wooden spacers. The spacers form a slot 
which extends the full depth, from back to 
front, of the box, the width of the slot being 
considerably greater than the critical value 
for which bridging of the particles will occur. 

In order to determine the value of the 
coefficient of friction of a material, the slot 
in the base is temporarily covered with a 
block of wood on the underside and the box 
filled with the material. The block is then 
removed and the arithmetic mean of the 
angles 6, and $, gives the true angle of repose 
2; even though the base of the instrument is 
not truly horizontal. It then follows, from 
simple mechanics, that 4,.==tan~! 4; where u, 
is the effective coefficient of friction. 


THEORETICAL ANALYSIS 

The mass rate of flow from a bin W (mass 
unit time) would be expected to depend upon 
the diameter of the particle d, the diameter of 
the aperture D, and the density ¢ of the 
material involved. It would also be expected 
to depend upon the coefficient of friction 
and the cohesive forces operative between 
the particles of the material » and C 
respectively, the shape factor Z, applic- 
able to the particles, upon the acceleration 
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due to gravity g and also upon the height of the 
material above the aperture H, and upon the 
diameter of the bin A. It is also clear that 
the rate of flow would depend upon the cone 
angle ¥ of the base of the hopper. 

These relationships can be written sym- 
bolically as 

W=4¢[D, d, A, H, C, 9, g,9,Z, uj . (I) 

where ¢ denotes a function of each of the 
following variables. 

The application of the method of dimen- 
sional analysis to this equation leads to 


; “ ' (D\ {A 
D dale’ J ad D? 
H\ | 
{ ) } , f 
D D g J» (4) (Z), 8) 
(2) 


where the groups within round brackets ( ) 
are dimensionless and the meaning of ¢ is as 
before. 

It is often possible to present the functional 
relationships in such a form that they enter 
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as products in equation (2) in which case the 
equation can be written as 


( WW | d { 4 d A \ 5 (# 
D*tog**} NN d/ NDI TAD) 
i C i 7 
Pa\ pps 7) (4) « &(9) - dAZ ) 


when each of the groups on the right-hand 
side are, for practical purposes, independent 
functions. 

It now remains to determine the functional 
relationship between the group on the left- 
hand side of the equation and each of those 
on the right-hand side. 


EXPERIMENTAL RESULTS 


Equation (3) will now be investigated by 
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group, as far as possible, being treated inde- 
pendently. 

The Group (4, D).—The influence of this 
group has been determined by the use of a 
series of bins of different diameters ; the 
bins having a constant aperture diameter 
and cone angle. Typical experimental results 
are shown in Fig. 2 and it is seen that provided 
(\/D)~>2-6, the rate of discharge is indepen- 
dent of the value of (A.D). Thus, for most 
practical bins, the rate of discharge is 
independent of the diameter of the body of 
the bin. 
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The Group (H, D).—The group which can 
be most conveniently analysed next is (H/D) 
and representative sets of data are presented 
in Fig. 3. From this figure it is seen that, pro- 
vided the (11/D)>2-5, the rate of discharge 
is independent of the depth of material in 
the bin. This is in accord with the conclusion 
of Hinchley,' who states that the rate of 
discharge is independ- 
ent of the depth of 
material in the bin and 
roughly in accord 
with the results -of 
Newton, Dunham and 
Simpson,” who state 
that the rate of dis- 2 
charge is proportional _ 
to H®%, $ 

In view of this div- .o 
ergence of opinion, it ‘o 
is of interest to investi- 
gate the matter further, 
and in Fig. 4isshown ~ 7-3 
a line corresponding 
to Fig. 3 of the present 
work, together witha 
plot of H® adjusted 
so that the two lines 
approximate closely 
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reason, the groups (D/d), (C/ D®eg) and (uz) will 
be considered together. Typical data relating 
to silica sand and steel balls are plotted 
in Fig. 5; these data being plotted on the 
base of (D/d—3), instead of (D/d), since if 
an expression of the form (W/D**pg°°) 
=K(D/d—3)" is used, it then follows that 
the rate of flow is zero when (D/d)=3. This 
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for the deeper beds //p7 08 10 
used. From this figure 

it is seen that the 

divergence between the 

two curves is much 

greater than the scatter of the experimental 
points in the present work and hence it must 
be concluded, on the basis of this work, that 
the rate of discharge is independent of the 
depth of the material in the silo. 

It is, of course, possible that, with cohesive 
materials, the depth of the material will have 
some slight effect on the rate of discharge, 
but for non-cohesive materials there appears 
to be no justification for the introduction of a 
term depending on the depth of the material ; 
especially as it appears to be generally agreed 
that the effect of any such term is small. 

The Groups (D,d), (C/D®eg) and ().—The 
analysis of the influence of the group d(D/) 
is complicated, to some extent, by the effects 
of a number of extraneous variables. Thus, 
for example, for a given value of the ratio 
(D/d), the rate of flow decreases when the size 
of the system is reduced to such an extent 
that the particle diameter d is less than 
about 0-2mm, since, in such cases, the effects 
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result is in accord with that of Langmaid and 
Rose,* who show that bridging of an aperture 
occurs when the diameter of the orifice is 
about two and a half ball diameters. 
Examination of Fig. 5 shows that the 
curves have two parts: a straight rising 
branch and a curved descending branch. 
Inspection of the original data, Table lI, 
however, shows that the linear rising branch 
corresponds to the use of particles of dia- 
meter larger than 0-2mm, whilst, in every 
case, the descending branch corresponds to 
particles of less than this size. Thus, it may 
be concluded that the falling branch arises 
from the effects of cohesion of the particles. 
This view is supported by Fig. 6, in which the 
values of the coefficient of friction » of 
various materials, as determined by the use 
of the apparatus of Fig. 1 (4), are shown. 
From this diagram it is seen that, for particles 
having diameters of less than about 0-2mm, 
the value of the coefficient of friction increases 














of cohesion become significant. For this rapidly with decreasing particle size. 
TABLE I 
Cone angle (6=60 deg. Silica sand 
Aperture Particle Cohesive Coefticient 

diameter diameter force on ° (D/d) (W/D**og**) log. (D/d--3) log. 

Dicm) d(cm) particle friction (W/D**og%8) 
(dynes) | | 
; siasaiers ee —— 

1-174 00-0112 600 1-25 105 0-173 2-01 1.238 

0-0133 300 | 0-85 88 } 0-197 1-93 1,295 

0-0158 50 0-71 14 0-282 1:85 1.450 

00204 0 0-71 } 58 0-305 1-74 | 1.483 

| 00268 0 0-72 | 4 | 0-305 1-61 | 1.483 

| 0-0391 } 0 | 0:76 30 0-256 1-43 1.408 

| 0-0576 | 0 | 0-86 20 0-232 1-23 1.362 

| — 0-0910 0 | 0-91 i3 0-206 1-00 1.312 

0-90 0-0133 | 300 0-85 68 0-192 1-81 1.282 

0-0158 | 50 0-71 $7 0-270 1-73 1.430 

0-0204 | 0 0-71 44 0-276 1-61 1.440 

} 0: 0268 | 0 0-72 33 0-273 1-48 1.430 

| 90-0390 | 0 0-76 23 0-226 1-30 1.352 

| 0-0576 | 0 0-86 16 0-198 1-11 1.296 

0-0910 0 0-91 10 0-170 0-85 1.230 

0-66 0-0133 300 0-85 50 0-184 1-67 1.265 

0-0188 | 50 0-71 42 } 0-294 cas 1.468 

0-0204 0 0-71 33 0-294 1-48 1.468 

0-0268 0 0-72 25 0-290 1°33 1.460 

0-0390 0 0-76 | 17 0-225 1-15 1.350 

0-0576 | 0 0-86 11 0-212 0-90 1.326 

0-0910 H 0 0-91 | 7 0-167 } 0-60 1.222 

| } 

0: 36 0-0133 300 0-85 27 0-148 1-38 1.170 

0-0158 50 0-71 23 0-222 1-30 1.350 

0-0204 0 0-71 18 0-230 1-17 1.361 

0-0268 j 0 0-72 14 0-236 1-13 | 1.374 

0-0390 | 0 0-76 9 0: 164 0-78 } 1.215 

i 
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Thus, reverting again to Fig. 5, the rising 
branch, for which the effects of cohesion are 
negligible, may be represented by the equa- 
tion 


(W/D*5op®*)==K(D/d—3y"" . . . (4 


where n is between about 0:27 and 0-35 
for the sands, and about 0-35 for the steel 
balls ; the average being about 0-32. 

An analysis based upon more extensive 
data, summarised later in Fig. 12, suggests 
that the value of n should be about 0-3 and 
this value will, therefore, be adopted. 

Thus, the required relationship is 


(W/ D®*sg""5) = K(D/d— 3)"*° (4a) 
or, to summarise, 
¢,(D/d )=(D/d—3)** . (4h) 


Turning attention now to the descending 
branches of the curves of Fig. 5, the distance 
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X is the logarithm of the reciprocal of the 
factor by which the discharge, as calculated 
from equation (4) or 4(a), must be multiplied 
in order to allow for the effects of cohesion 
on the rate of discharge of the material. 

If now this factor is assumed, in the first 
place, to be a function ¢;(u.) of the effective 
value of the coefficient of friction yu, (where 
u. can depend, at least to some extent, upon 
the cohesive properties of the materials), 
then a curve of log ¢;(u.) against log (u.) 
is easily determined, since the values of 
X corresponding to each of the points on 
the curves of Fig. 5 are known. The curve 
determined in this way is shown in Fig. 7. 


From this curve it is seen that the parameter 
é;(u-) is practically independent of y,, for 
the coarser materials. Thus, it may be 
concluded that when the effects of cohesion 
are absent, the rate of discharge from a bin 
is practically independent of the coefficient of 
friction of the material. 

For the finer branch, however, the rate of 
discharge is clearly not independent of the 
effective coefficient of friction. Since it 
seems to be unlikely that the true coefficient 
of friction would have an influence over one 
size range but not over the other, it is logical 
to expect that the variation in the discharge, 
over the two ranges, arises solely from 
cohesive effects ; that is, is dependent upon 
the group (C/D*%pg). It will be noticed that 
the group (C/d*og) used previously has, here, 
been changed to (C/d*og). This step is valid, 
since for geometrically similar conditions 
(D/d) is constant and so one group is merely 
a multiple of the other, and is also logical 
since cohesive effects would be expected to be 
dependent upon the diameter of the particle 
and not upon the diameter of the discharge 


aperture. The cohesive forces acting on 
a particle C for the various samples 
of sand have been determined and 


so an examination of this relationship can be 
made ; the relevant data being given in 
Table II. 

When the factor ¢;(4.), determined in the 
way explained previously, is plotted against 
the group (C/d*pg) the curve of Fig. 8 is 
obtained ; these results being, as a matter of 
convenience, expressed as a fraction of the 
value for C=-0. This curve clearly gives the 
relationship ¢,(C/d*og). From this curve it is 
seen that there is good correlation for the four 
different cases and hence it may be concluded, 
at least tentatively, that the deviation of the 
curves of Fig. 5 from linearity arises from 
the effects of the cohesion of the particles. 
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Thus, it has been shown that over the range 
of particle size for which cohesive forces are 
negligible, the rate of discharge is indepen- 
dent of the value of the coefficient of friction 
and also that in the size range for which 
cohesive forces are operative, the rate of dis- 
charge correlates well with the value of these 
forces. Thus, it appears safe to conclude 
that the rate of discharge is independent of 
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the true value of the coefficient of friction 
of the material but depends upon the cohesive 
strength of the particles. 

A simple analysis shows that the functional 
relationship ¢,(C/d°g) is given with con- 
siderable accuracy by the expression 


bf C/d*og =e 17 1O-%Cid%eg) =, (5S) 

Although it would be expected that the 
importance of cohesive bridging would 
depend upon the ratio (D/d), the analysis 
shows that, over the range examined, 
16<(D,/d)--100, the effects of cohesion are 





Fig. 9 


independent of the (D/d) ratio. Thus, the 
expression above appears to be general. 

The Group (8).—The effects on the rate of 
discharge of variation of the angle of the cone 
forming the bottom of the bin will be differ- 
ent according to whether the angle which the 
side of the cone makes to the horizontal is 
greater or less than 4 the angle of repose of 
the material in the bin. Thus, as shown in 
Fig. 9, if the slope of the cone to the hori- 
zontal is less than the angle of repose, a 


TasLe Il—Based on Table I 
Cohesive | 
force on D d 
| —_— . (W/ D**og%5) 
Material particle (cm) (cm) (W) D®*®og®*) (C/d*og) oR . 
eine | ¢ - 6 (Did—3)** PAC/d*og) 
Silica sand 600 | 1-174 0-O112 0-173 200,000 0-040 0-42 
300 1-174 0-0133 197 | 50,000 0-046 0-49 
50 | 1-174 | 0-0158 282 | 5,000 0-069 0-73 
0 1-174 | 5 values 5 values 0 0-095* 1-0 
| | j i 
300 0-9 0-0133 0-192 | 50,000 0-055 | 0-55 
50 0-9 | 0-0158 0-270 5,000 0-081 0-81 
0 0-9 Se values 5 value | 0 . 
| ue alues | 0-10 1-0 
300 0-66 0-0133 0-184 50,000 0-056 0-52 
50 0-66 | 00-0158 0: 294 5,000 0-099 0-93 
0 0-66 | 5 values 5 values 0 0-107* 1 o 
300 0-36 0-0133 0-148 50,000 0-057 0-56 
50 0-36 0-O158 0-222 5,000 0-091 0-85 
0 0:36 2 values F 


Mean of 5 values, 


2 values j 0 0- 1074 1-0 


+ Mean of 2 values, 
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layer of granular material, which forms a 
funnel, is retained in the cone. Thus it 
would be expected that the rate of flow 
would be independent of the cone angle 4 
but dependent upon the flow characteristics 
of the granular medium. This case clearly 
corresponds to 6/2>[90—%] so it would 
be expected that for [90—1]<0/2 the rate 
of flow would be independent of the cone 
angle. When the slope of the cone 1s greater 
than the angle of repose, Fig. 9, however 
(that is [90--a]> 6/2), the granular material 
will slide down the metal surface and the 
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rate of discharge would be expected to be 
dependent upon the cone angle. 

A series of test results, obtained on the 
small scale models and correlated by the use 
of the data of the previous sections, are shown 
in Fig. 10. It is at once seen that the curve 
formed is in two parts : a curve of roughly 
hyperbolic type and a horizontal straight 
line—the two curves intersecting at about 
f= 120 deg. Examination of the graph of 
Fig. 5 suggests that the value of coefficient 
of friction for glass may be taken as about 
0-8, from which the angle of repose 4 is 
tan~' 0-8, which is about 40 deg. Thus, on 
the basis of the previous explanation, the 
discontinuity in the curve would be expected 
for the value 6=2(90— 40) that is 0== 100 deg.; 
a value which is as close to the value of the 
observed discontinuity as can reasonably be 
expected. 

A logarithmic plot of the co-ordinates of 
the falling branch on a base of log (tan 9/2) 
shows an extremely high degree of correla- 


tion ; the equation being 

( D/d—3)-*** x (W/ D® og) = K (tan 0/2)-°* 
(6) 

Thus, it may be concluded that for 6/2< 

[90] the rate of flow, and so ¢,(9), is 

proportional to (tan 9/2)-°* but for 

§/2>[90—] the flow, and so 4¢,(9), is 


independent of the cone angle but has 
the value corresponding to that given by 
(tan [90—a])-°*. 

It will also be remembered that in the 
previous section it was suggested that the 
rate of flow is practically independent of the 
coefficient of friction and so it would appear 
that, in the latter case, the rate of flow will 


Worker Materia! r D d 
(dynes) {cm (cm) (degrees 
Rose Stee! balls 0 { 1-590 0-318 45 
(ground) 
Rose Stee! balls 0 1-590 0-318 45 
(as forged) 
Tanaka Steel balis 0 1-175 0-132 60 
(ground) 
Tanaka Stee! balis 0 0-900 0-132 60 
(ground) 
Rose Stee! discs 0 1-590 0-14 45 
Rose Stee! discs 0 1-590 0-12 45 
Tanaka Silica sand 50 0-900 0-016 60 
Tanaka Silica sand 0 1-175 0-09] 60 
Tanaka Ground glass 0 1-190 0.095 60 
Tanaka Ground glass 0 0-670 0-095 60 
Rose Steel discs 0 1-590 0-260 45 
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be independent of the nature of the material ; 
provided the particle shapes are substantially 
similar. 

The Group (Z).—The effect of the shape 
factor Z of the material has not been as 
widely investigated as might be desired, but, 
even so, there are sufficient data available 
to allow the general effect of this variable to 
be determined. 

For the present purpose the ratio (fk), as 
defined by Heywood,‘ will be adopted as 
defining the shape factor and hence Z is 
identical with (f/k); (f/k)=6-0 for spherical 
materials. 

Data relating to steel balls, silica sand, 
powdered glass and steel discs, together with 
the appropriate values of (//k), as deduced 
from values given by Heywood,‘ are collected 
in Table II]. 

These results are plotted in Fig. 11, and 
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examination will show that a reasonably 
simple empirical expression which fits these 
data well is 


$A(Z)=0-16/(Z—5)°”. 


Thus, it is concluded that, for practical 
purposes, 


$AZ)=K/(Z—5)** (7) 


It will be noticed that the two points for 
steel balls obtained by Tanaka, appear to be 
rather high, and so have been neglected in the 
derivation of equation (7). The remaining 
points, however, form a good smooth curve. 

From Fig. 11 it will be seen that the rate 
of flow from a bin is extremely sensitive to 
variation in the particle shape when the 
particles are close to spherical, but the 
sensitivity decreases as the sphericity of the 
particles decreases. 


THE FINAL EQUATION 


The results of the previous sections can be 
summarised in the form of the following 
equation : 
(W/D**og"*) 


e 


Kx(D/d 
7°7 


3)9-30 


10-(C/d*og) ( Z 5)-05 » $,(9) 


(8) 


where the coefficient K is a constant to be 
determined by reference to all the available 
data and ¢,(%) are the relationships, given 


earlier, depending upon whether 6/2 is 
greater than, or less than (90—) deg. In 
TABLE III 

rT 6] oss 
4 (W/ D*'pg®) (D/d—3)"* — 2 | 
6:0 0-271 1-23 1-370 
6°3 0-189 1-05 1-370 
6-0 0-410 1-68 1-195 
6-0 0-342 1:57 1-195 
6-8 0-168 1:13 1-370 
0 0-256 1-95 1°370 
9-0 0-290 3°30 1:195 
0 0-204 2:00 1:195 
1-0 0-186 2-00 1-195 
11-0 0-140 1-54 1-195 
25-0 0-087 1-39 1-370 
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Fig. 12 are plotted all the results of the 
present research ; together with the data of 
Deming and Mehring,’ relating to potassium 
nitrate and ammonium phosphate fertilisers. 
In this curve the correlation is based on the 
particle diameter d, instead of the aperture 
diameter D, and upon the ratio (d/ D), instead 
of (D/d—3), as required by equation (8), 
since by this means the recalculation of the 
numerous published data is avoided. 

The points plot to form a smooth curve, 
but this is, in itself, insufficient to verify 
equation (8). However, equation (8) may 
be written as 


(W/D* og") K(D/d—3)**”. (9) 
where 

=1/{(Z—5)-5 x $_(0) x e—7°7* 10-Cid?ea)} 
Also 


(W/d**eg°5)=(W/D* 5g) x (D/d)*"* 


and when this is substituted in equation (9) 


it follows that 
(D/d K(D/d)*° 


(10) 


(W/d?og°"*) ay 


Thus, when the ordinate of Fig. 12, which is 
y <(W/d?°og®**) is multiplied by the relevant 
value of (D/d—3)-®* and the result plotted, 
on logarithmic scales, against the corre- 
sponding values of (D/d), a straight line, of 


oAZ) 
(W, D**og® 
(D/d— 3)** xe 


*) (tan 6/2)° 


7:7 x 10-%(C/d*og) 
? 7:7 x 10-%C d*eg)) 
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slope 2:5, will result, if equation (8) is 
applicable. 

When this procedure, for a series of points 
along the ** best line” of Fig. 12, is carried 
out, the curve of Fig. 13 is obtained. 

It is at once seen that the line is straight, 


over the whole range, and has a slope of 


2-48, which is close to the expected value of 








0 1-0 2:0 
LOG (D4) 
Fig. 13 


2-5. Thus, the data of Fig. 12 are in close 

agreement with the results of the present 

research, as represented by equation (8). 
THE CONSTANT K 

There now remains to evaluate the constant 
K, a step which is essential if the results are 
to be used for the practical calculation of the 
rates of discharge from a bin. For this 
purpose consider the representative point, 
marked E on Fig. 12, where 

(W/d?5og5) x (Z—5)""5/b4(C/d *og ) « bo(9) 

; 1780 and (d/D) -0-036. 
Then 

(D/d)=27-8, so (D/d—3)°?=2-71 

and (D/d)*> =4150. 

Thus 

1780-= Kx 2:71 «4150 or K=0- 160. 
Thus the equation of discharge becomes 
(W/D*"*og**)=0- 16 (D/d —3)** 

$(8) x (Z—5)-%8 x e~ 7-7 1OCld*ee) 
Tye (11) 

The value of (tan 6/2)-°* is to be used for 
(9) only for the range 6/2<[90— 4]. For 
§/2°> [90 —2] the value {tan[90 —]}~°*? must 
be used. 

Furthermore, for particles greater than 
about 0-3mm diameter, the effects of cohesion 
are negligible and so the term e~ 77» !0 (© 4x) 
may be taken as unity. 

Finally, for D/d reasonably large, the 
term (D/d-—-3) may be replaced by (D/d) 
with negligible error (e.g. when D/d=12 the 
error in (D/d~ 3)°* introduced by this 
substitution is 8 per cent). 

With these simplifications the equation 
becomes 
(W/D***og**)=0- 16(D/d)*? x $,(8) x (Z— 5)-° 

(12) 
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EXTENSION TO DISCHARGE APERTURES OTHER 
THAN CIRCULAR 
A limited number of tests have been carried 
out with discharge openings having the same 
area, but of various shapes, these data being 
shown in Fig. 14. It is necessary to correlate 
the data in some reasonably simple way, and 
since it is clear that the aperture will bridge 
0-—_——_-—_——_ r ———4 
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when the minimum dimension Dyin is about 
equal to three particle diameters, it is sug- 
gested that a reasonable basis for correla- 
tion Is 

( Duin od 

Deine — 3d 
where D.i,- is the diameter of a circular 
aperture of the same area as the non- 
circular one. Furthermore, the rate of 
discharge W may be expressed as a 
fraction of W.i;,, the rate of discharge of a 
circular aperture of the same area. When the 
data of Fig. 14 are correlated on this basis 
the curve (Fig. 15) is obtained and this curve 
may be used to deduce the discharge from 
apertures of other than circular form. Thus, 
the rate of discharge from a circular aperture 
of the same area is calculated from equation 
(11) or (12), and the discharge from the non- 
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circular aperture computed from it by 
reference to Fig. 15. 
EXAMPLE 
A coal bunker has an average cone angle 0 
of 60 deg. and the exit aperture is 24in square. 
The coal to be handled has a “* mean ”’ dia- 
meter of 4in, a specific gravity of 1-6 and 
the shape factor Z may be taken as 8. The 
angle of repose for the coal may be taken as 
45 deg. Estimate the rate of discharge. 
The diameter of a circular aperture of the 
same area is 27: lin, so 
D/d~—6-8 or (D/d—3)°*=1-495, 
0 
A=45 deg. 5—30deg., so 0/2<(90—A). 
Hence 
(tan 9/2)-°*5=(tan 30)-°*=1-21, 
Z=8, so (Z—5)**=1-73. 
C=0, so e—7°7* 10-"C/d*ex)— | -O, 


Then 
(/27-1\2 
w—+( iy) X16 62-5 x 32-205} 
<0-16« 1-495 «1-21 ; 
Z = 1-73 
7-65 x 1-6 62-5 5-62 «0-16 
I 
“1-495 “9 oe 
1-495. 1-21 x 7a 
720 Ib per second. 
Now 
D nin —3d 24—12 
(pag) 37-1 
and from Fig. 15, when 
(Pmin—34\ 9.8 —” 9.91 
Deis xd) W ire 
sO 
W= Wirex 0°91 
720 «0-91 
650 |b per second. 


BIBLIOGRAPHY 

? Hinchley, J. W., Encyclopaedia Britannica (1926), ‘* Chemical 
Engineering.’ 

* Newton, R. H., Dunham, G. S., and Simpson, T. P., Journal 
4m. Inst. Chem. Engs., 1945, Vol. 41, page 219 

* Langmaid, R. N., ana Rose, H. E., Journal Inst. Fuel, 1957, 
Vol. 30, page 166 

* Heywood, H., Proceedings Inst. Mech. Engs., 1933, Vol. 125, 
page 383 

* Deming, W. E., and Mehring, A. L., Ind. and Eng. Chem., 
1929, Vol. 21, page 661. 


Electrical Inspection Directorate 


When the inspection organisation of the Ministry of Supply was regrouped 
functionally, a new body known as the Electrical Inspection Directorate was 
set up in 1958 to be responsible for the inspection of all electrical equipment and 


instruments supplied by the Ministry. 


The new directorate operates through its 


headquarters and laboratories in Bromley, Kent, and an inspection staff divided 
into five regions covering the whole country. A brief outline of the history and 
functions of the directorate is given here. 


HE Electrical Inspection Directorate 

which was open to visitors on October 14 
and 15 is a comparatively new organisation. 
It was set up in 1958 when the inspection 
service of the Ministry of Supply was 
reshaped as a result of recommendations 
made by a committee under the chairman- 
ship of Sir Cyril Musgrave. The purport of 
these recommendations was that inspection 
should be reorganised to concentrate allied 
techniques instead of having separate estab- 
lishments providing individual service to 
users, as was the previous practice. 

Accordingly, the electrical and instrument 
sections of three old-established inspector- 
ates were taken and amalgamated to form 
the new Electrical Inspection Directorate. 
One was the Aircraft Equipment Division 
of the Aeronautical Inspection Directorate 
(A.1.D.) which, it may be recalled, came 
under the control of the Ministry of Supply 
in 1945. The second contribution came 
from the Fire Control Instrument section 


of the Inspectorate of Armaments: _ this 
section originated in 1895 with the early 
efforts made by the Royal Carriage Depart- 
ment at the Royal Arsenal to provide instru- 
ments whereby gunfire could be observed 
and corrected. The third element in the 
amalgamation was the Inspectorate of Elec- 
trical and Mechanical Equipment which 
originated in 1889 in Woolwich Dockyard, 
with the establishment under War Office 
control, of the Inspectorate of Royal 
Engineer Stores. 

In the reorganised inspection service of 
the Ministry of Supply, the Electrical 
Inspection Directorate (E.1.D.) became 
responsible for the inspection of all elec- 
trical equipment and instruments supplied 
by the Ministry. 

Broadly, the functions of the E.1.D. are 
executive inspection and technical direction. 
Thus, inspection of Ministry stores during 
manufacture is the responsibility of a wide- 
spread regional organisation under technical 
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Fig. 1 Three-dimensional tape-controlled measuring machine. Overall accuracies better than +0-001in on 
dimensions up to 18in are obtainable: measuring capacity of machine is 30in by 20in by 7in 


direction from the inspectorate headquarters. 
Technical direction is exercised by a number 
of specialist officers, each responsible for a 
particular technique. 

Ihe function of technical direction is also 
associated with pre-contract work and post- 
design control. Pre-contract work includes 
the tendering of advice, particularly on the 
maintenance and inspection aspects of pro- 
posed designs and prototypes. Post-design 
control mainly involves Army equipments 
and implies full technical control of an equip- 
ment as soon as it has been released for 
production. As part of this service the 
directorate studies all defect reports from 
users and prepares any draft instructions 
for modifications to remedy such defects. 
Equipment defect reports are also studied 
on behalf of the Royal Air Force, but the 


Scope of Electrical Inspection Directorate 


Engineering Services Div 
Electronic Services Branct 
Standards and test gea 
Technical t ung 


Metallurgical Br 
Packaging Branct 
Technical Services Bran 
Metrology 
Workshops 
Drawing-oftice 
Printing and photograpt 
Power and Instru dD 
Computer Branc 


Electrical transmis n. distribution and installation equip- 
ment 


Lamps. industria! and dome 

Instruments and aircraft cle e t 
Optica! Branc 

Photographic, cine stographic and sur 


Map reproduct 
Power Branct 
(sence ator 
Oo 





RAFT 4 
Navigational aids 
Meteorological rada 
Searchlights 
Signals Branct 
Army , dR At x ind 4 4 rborne wircicss « 
cations, telemetry, C.W. jammers and sonob 
Line communication and telegraph ¢ rent 
Vehicle installations 
Wireless and radar test equipment 
Nuclear reactor instrumentation 
Note With regard to the products dealt with by the 


branches this table is indicative rather t 





E.I.D. is not responsible for preparing the 
subsequent modification instructions. 

Under its director, Brigadier C. A. 
Zweigbergk, the E.1.D. is organised in three 
main divisions, each of which is sub-divided 
into a number of branches as summarised 
in the accompanying table. In addition to 
these divisions there is a regional panel 
which is responsible to the director for the 
regional organisation covering five regions. 
[he headquarters and main laboratories 
are at “* Aquila,” Bickley, Bromley, Kent. 

To deal with all these varied activities 
would be beyond the scope of this article 
and we propose to confine our remarks to a 
few of the many interesting things we saw 
during our brief tour of the directorate and 
to concentrate particularly on those develop- 
ments in metrology and inspection to which 
the E.1.D. has made significant contributions. 

Three- Dimensional Tape-Controlled Measur- 
ing Machine.—About three years ago, when 
tape-controlled milling machines were coming 
into use in Great Britain, it was foreseen at 
the E.I1.D. that the fitting of a universal 
measuring head instead of the cutting tool 
would provide the basis of an automatic 
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dimensional measuring machine. The head, 
under tape control, could be made to track 
round the true shape of a component, and 
to indicate/record any errors in shape. This 
measuring head would require to be accurately 
responsive to movement in all planes, but 
no such equipment was on the market. 
In 1957 the E.I.D. designed and made a 
prototype* which showed promise, and it was 
tried out against a known test piece on a 
Ferranti tape-controlled production milling 
machine. The results were promising and it 
was decided to convert an existing conven- 
tional machine tool into a fully automatic in- 
spection machine, taking every precaution to 
improve its accuracy, friction losses and 
backlash. Asa result, the machine shown at 
Fig. | has been built and installed at ‘* Aquila.” 

The measuring head with a standard pro- 
prietary indicator and recorder is a self- 
contained measuring system which has many 
applications apart from this machine. Labo- 
ratory tests show accuracies in the order of 
+0-00005in over -+-0-005in range which 
can be varied from -+-0-0005in to -+-0-01 Sin. 

Basically the machine is the framework of 
a jig boring machine, with the slideways 
table and cross slide reworked and converted 
to run on air bearings. The lead screws have 
been replaced by recirculating ball nuts and 
lead screws of a special design to eliminate 
backlash. The normal borer quill bearing 
housing carried on the cross slide has been 
replaced by a new design to give controlled 
vertical movement to the measuring head. 

Standard Ferranti machine tool control 
equipment, including servo-motors and gear- 
boxes, are fitted to all three lead screws, in 
X, Y and Z axes, together with diffraction 
grating units, providing the feed-back to this 
closed loop system. The control cabinet 
incorporating the tape deck unit is shown in 
Fig. 1 next to the machine. 

The measuring capacity of the inspection 
machine is 30in by 20in by 7in. Overall 
accuracies better than 0-OOlin are being 
obtained on dimensions up to I8in. Develop- 
ment is proceeding to study the versatility 
and improve the accuracy. 

Experimental Automatic Co-ordinate 
Measuring Machine.—Another interesting 
development is that of an automatic co- 
ordinate measuring machine using preset 
dials and diffraction gratings with photocell 
sensing elements and electronic decimal 
counters. The equipment (Fig. 2) consists 
of the E.I.D. measuring head (No. 1, Mk. 1) 

* Institution of Machanical Ravinesrs Wroceaitegs of ¢ on 


ference on Technology of Engineering Manufacture. March 1958 
Paper No. 27. Page 607 






















































































Fig. 2 Experimental automatic co-ordinate measuring machine using preset dials, diffraction gratings with 


photocell sensing system, and electronic decimal counters 
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mounted on a small carriage to which is also 
attached a photocell sensing element. The 
carriage is traversed longitudinally with very 
little friction in the X-axis by a lead screw 
driven by two motors, One motor driving at 
Sin per minute and the other driving through 
a gear at tin per minute. The photocell 
sensing element consists of a lens and four 
photo-transistors equally spaced above a 
diffraction grating, fitted along the length 
of the slide. These transistors generate signals 
as the light reaches them from the moire 
fringe pattern produced, four separate signals 
being generated for each of the 2500 lines per 
inch of the grating. These signals are passed 
to a decimal counter made up of five visible 
decatron counter tubes in line as a decimal 
display and recording in 0-000lin up to 
9-9999in, the tubes being numbered from 
0 to 9 around the periphery of their domes. 
A reading is made by comparing the discharge 
glow on the ten cathodes with the numerals. 
The maximum counting rate of the counter is 
1250 lines per second, or 4in per second, 
the speed at which the counter works (8in per 
minute) being well within this maximum speed. 

Quadrature waveforms from the photocell 
sensing elements are passed to the photocell 
amplifier and then to the squaring, pulse- 
forming and gating circuits, which produce 
pulses in correct relationship to operate the 
decatron counter tubes, adding or subtracting 
according to the direction of travel of the 
measuring head and carriage. Two separate 
monitor and check tubes on the counter 
enable these signals to be continuously 
monitored for phase relationship and accuracy 
respectively during operation. 

Tappings are taken from each cathode of 
the decatron tubes to five banks of five 
switches, a six-way uniselector selecting the 
bank of switches required. The measure- 
ment information from the selected switch 
bank is passed by the uniselector through a 
transistor gate to a relay system which con- 
trols the fast and slow motors. 

With this arrangement it is possible to 
preset a programme of five movements from 
Oin to 9-9999in in 0-O000lin increments. 
Then, when the machine is switched on, it 
will complete this programme automatically 
or follow any continuous programme obtained 
by continuously resetting the dials whilst the 
machine is operating. The present dimen- 
sional limit of Oin to 9-9999in can be 
extended to any desired length by adding 
decatron tubes and the necessary switching 
gear. The diffraction grating in the present 
equipment is 30in long. 

It is found that the measuring accuracy in 
the one plane is the product of the functioning 
time of the relay gating system associated 
with the decatron counters, and the over- 
shoot time taken up in overcoming the 
momentum of the motors. This error in 
time totals 12 milliseconds and is made up of 
8 milliseconds relay functioning time and 
4 milliseconds overshoot time, the error in 
inches being 0-0001in. 

With a correctly arranged programme of 
co-ordinate dimensions, it will be possible to 
arrange almost unlimited measuring pro- 
grammes in the X, Y and Z axes, the pro- 
gramme being set by merely presetting the 
dials to the measurements required and 
setting the time switches to allow the move- 
ments to take place. The measuring head 
itself is coupled to the standard indicator and 
recorder, thereby enabling all dimensions 
measured to be recorded on the charts. 

Valve Vibration Test Equipment.—Test 
equipment for vibration noise, fatigue and 
resonance search tests on the “ reliable ~ 
series of electronic valves is shown in Fig. 3. 
In fatigue tests particular attention is paid 
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to the incidence of heater failures. Heaters 
are switched on and off during the run, which 
lasts for ninety-nine hours, thirty in two 
planes and thirty-nine in the other, thus 
simulating conditions of use. 

The vibration noise test is carried out in 


those applications which require control of 


noise caused by vibration or microphonic 
effects. The test is usually done at one fixed 
frequency of vibration and at some minimum 
value of acceleration, usually 2g. An exten- 
sion of this test is the resonance search test, 
in which the frequency spectrum is explored 
to determine the position of mechanical 
resonances which manifest themselves as 
increases in the anode voltage of the valve 
under test. In _ practice, the vibration 
frequency used to apply a sinusoidal acceler- 
ation to the valve is varied automatically 
from 0 to 2$ ke/s in a minimum specified 
time. The anode voltage variations from 


Fig. 3— Vibration test equipment for electronic valves. 


the valve under test are continuously moni- 
tored and recorded during the frequency 
sweep, and if a resonance exists it will 
be shown on the recording paper. 

Valves under test are mounted in vibration 
heads (left, Fig. 3). To minimise the trans- 
mission of vibration these heads are sup- 
ported on an isolated concrete plinth. 

The heads will accommodate eight or 
twenty-four valves and are fitted with barium 
titanate crystal accelerometers. The accelero- 
meter Outputs are fed through coaxial leads 
and sockets to the input terminals of four 
cathode-follower units, providing an imped- 
ance match. Each of these cathode-followers 
feeds an attenuator calibrated in terms of 
peak acceleration. Any one of the four 
outputs can be selected at a coaxial patch 
panel and fed into the main control amplifier, 
which indicates the output voltage propor- 
tional to accelerometer output on a panel 
meter. The control amplifier also provides 
a control voltage which is used to regulate a 
compressor circuit in a Briiel and Kyjoer 
beat frequency oscillator (type 1014). The 
output from the oscillator is amplified by a 
stage capable of delivering up to 1000W 
maximum power, which is used to drive the 
moving coils in the vibrator heads. The 
oscillator frequency control is varied over 
the range 20 to 2} kc/s by a motor which 
also drives a recording chart logging the 
noise output voltage from the valve under 
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test. Thus constant acceleration can be 
applied over the frequency range used 
during resonance search tests. 

Current Regulator, 1A to 800A.—Among 
the many interesting equipments in the 
Electronics Services Branch we noticed a 
current regulator specially designed for 
controlling currents from IA to 800A d.c. 
and 50 c/s at 6V maximum. On direct 
current the supply is from a bank of secondary 
batteries and on alternating current it is 
from a specially constructed transformer 
unit with automatic coupling to the regulator 
and safety switching devices. These devices 
are so designed that it is virtually impossible 
to break the supply of secondary current 
before reducing the “ Variac ’’-controlled 
primary voltage to zero. The regulator 
contains eight individual heavy-duty variable- 
resistance units, each independently placed 
into circuit and varied in value by means of 





It can be used for fatigue tests and vibration noise 
tests, including search for resonance 


a rotary stud switch. The resistance units 
are housed in sealed metal containers for 
cooling by forced air draught in conjunction 
with a heat exchanger consisting of an 
upper and lower water tank connected by a 
number of small tubes over which forced air 
is continuously circulated. 

The rotary stud switches are so marked 
to provide sequential operation and the 
regulator gives a stable and fine control of 
current over its range. A vernier unit for 
the control of low current below 1A can be 
used in conjunction with this regulator. 

Stable Source of Infra-Red Radiation.— 
The inspection of infra-red photo-cells in 
the Optical Branch calls for a stable source 
of infra-red radiation and equipment has 
been designed to minimise the many variables 
The temperature of the radiator is held to 
less than --1 deg. Cent. variation by a 
platinum resistance controller and measured 
by means of a platinum-platinum rhodium 
thermocouple and a potentiometer. To 
eliminate the thermal radiation of the back- 
ground, the aperture, shutter, path length 
and receiver mounting are surrounded by a 
circulating water system at 20 deg. Cent. To 
avoid selective absorption by carbon dioxide 
and water vapour, the air in the path length 
can be replaced by feeding in dry nitrogen. 
rhe radiator output is chopped sinusoidally, 
whilst that of the photo-cell is fed into a 
narrow band amplifier. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 


correspondents) 


ISAMBARD KINGDOM BRUNEL 


Sir,—To Mr. Newhouse’s contentions | 
will endeavour to make suitable replies. 

(1) Whilst conceding that Brunel was not 
always a profitable man to follow, it cannot 
be urged seriously or sustained that every 
enterprise in which he was involved became 
financially unwound due to his lack of 
administrative ability or even that he caused 
mere money to be lost than gained. Natur- 
ally, disappointed shareholders exercised 
their right to object to failures, but there 
were doubtless many busybodies who had 
nothing at stake who were equally voci- 
ferous. Also, if there was any project in 
which Brunel was an initiator or retained 
by the principals which failed to attract 
capital, | have yet to hear of it. 

(2) | have rcad (many years ago) the 
official biographies of our subject, but have 
discounted them as to my mind the contents 
of such works are as unreliable as the 
modern process of debunking is unworthy. 
Amongst the sources on which I place 
reliance are MacDermot’s History of the 
G.W.R., Rolt Hammond’s recent biography 
(whereof | have checked and agreed certain 
references) and The Great Iron Ship. Mr. 
Newhouse’s attempted conversion of my 
points concerning Scott Russell as a reliable 
witness into a criticism of a bygone I.C.E. 
Council is ingenious but one must come 
back to the point that a man whom he quoted 
as an authority is shown to be unworthy of 
credence. 

(3) Brunel certainly had a gift of expres- 
sion akin to that of Mr. Gilbert Harding, 
and like our contemporary he applied it 
when the need was apparent. Being capable 
of working a twenty-hour day for consider- 
able periods (although he did not like it, 
if one may judge from a document quoted 
in History of the G.W.R.), Brunel expected 
and demanded like services from others. It 
would be interesting to receive authentication 
of the opinion that Surveyors would not take 
or retain service with Brunel. In any case, 
there would not be a pool of skilled sur- 
veyors in the country in the early days of the 


railways. Further, Brunel was also and 
simultaneously concerned with such acti- 
vities as interviewing individual owners, 


addressing meetings, preparing evidence for 
the Bill, and reporting to, and working in 
collaboration with, Saunders. Much of this 
work was administrative, and so well was it 
done that the Bill was passed at its second 
presentation. 

(4) Although Contractors found _ that 
Brunel was an uncomfortable taskmaster, 
it must also be borne in mind that there was 
never a lack of tenderers, and that Brunel 
never shirked the unenviable task of taking 
unfinished works under his own direction. 

(5) Concerning the discrepancy between 
calculated and actual position of “ The 
Great Iron Ship” although I am not a 
navigator, | can suggest causes which do 


not make reflections upon the Commander 
(the ship was always fortunate in attracting 
a particularly good Master). Navigational 
aids would include sounding gear, apparatus 
for making celestial observations, and mag- 
netic compasses, all of best mid-nineteenth 
century design and manufacture. We may 
assume that there was no occasion to be 
“swinging the lead” on a transatlantic 
run, but it may well have been that for a 
considerable period there was no oppor- 
tunity to take observations due to cloud 
and that navigation would be by dead 
reckoning. A century ago there was obviously 
not that knowledge of ocean currents 
and wind forces which would take a vessel 
off course, which is now available. In any 
event, if Mr. Newhouse wishes to make a 
point concerning defective compasses, this 
information may surely be located in (Board 
of Trade ?) archives, and if he should estab- 
lish that, he will still have to prove that 
Brunel designed or specified the compasses 
or overrode the opinions of instrument 
makers or navigators, before he can be held 
blameworthy. 

(6) The opinion that Brunel consistently 
adopted the “haul up the ladder, Jack” 
attitude is one of which I should wish to 
have specific evidence before accepting it as 
a fact. 

That Brunel was 
effrontery is illustrated by 
Ago” in your current issue. It has never 
been urged that he was perfect, but 
his stature was monumental. In any 
assessment, we must remember the times in 
which our subject lived, particularly the 
commercial practices and morality which 
obtained. That he was in the end over- 
praised, and that his official biographers 
glossed over his errors was common enough 
a hundred years ago. What is uncommon 
even in these times is that a lifelong opponent 
of the calibre of Mark Huish (who was a 


capable of colossal 
“100 Years 


financial thug and consistently hard and 
sharp character) should without hope of 


any gain set about the work of getting the 
Clifton Suspension Bridge erected as a 
fitting memorial to a departed adversary. 

If Mr. Newhouse will cite chapter and 
verse for his opinions, I will (if you permit) 
reply, though already I have twice disregarded 
Dr. Johnson’s dictum and my own rule. 

G. F. R. DICKINSON 

Baildon, Yorks, 

October 12, 1959. 


ELEGANT STRUCTURES 


Sir,—The recent statement by the con- 
tractors of the Chiswick flyover coupled 
with the pictures recently released of the 
Bell Weir Bridge over the Thames have both 
highlighted the extraordinary love of massive 
inelegant structures shown by some ultra- 


conservative British engineers, particularly 
those retained by the M.T.C.A. In the past 
your paper has given some outstanding 


examples of really elegant civil structures 
employing the best modern techniques, 
many, alas, designed by foreign engineers. 





Apparently neither Continental nor American 
engineers are afraid to use these recently 
developed techniques. I would cite only two 
examples, that of the steel road bridge over 
the River Blanco in Mexico (THE ENGINEER, 


Volume 197, page 131), and that of the 
Unkelstein viaduct between Bonn and 
Remagen. Comparing the latter with the 


Chiswick flyover is a worthwhile exercise. 
Perhaps I am old-fashioned but I was 
always taught that if an engineering design 
did not look right the chances were that it 
was not right. I would like to suggest an 
extension to this, that if a design is not 
elegant it is probably not the best way of 
achieving the required result. For British 
engineers, only the best is good enough. 
Please may we have more elegance in our 
designs. A thing of beauty is a joy for ever 
but an inelegant structure is, equally forever, 
a blot on the landscape. 
D. MAITLAND 
Witham, Essex, 
October 14, 1959. 


REDESIGNED LIGHT CAR 


Sir,—Mr. Turner in his letter that you 
published on October 16 complained of the 
difficulty of entering and leaving the modern 
low Another and equally annoying 
consequence of the tendency to make motor- 
cars look like tortoises is the resulting bad 
visibility in any direction above the hori- 
zontal. I have just had occasion to choose 
a new car; the make I chose was the only 
one | could find that was otherwise suitable, 
that from the driving seat gave me at least 
a glimpse of the sky. 


cars. 


C. J. O. GARRARD 

London, N.W.3, 

October 16, 1959. 

Sir,—Hurray for Mr. T. Henry Turner’s 
letter of October 10, and why please do 
designers of small cars imagine that drivers 
have tiny feet? Surely pedals should, 
within limits, be made to suit at least size 
eight shoes. 

H. W. Scort 

Lochwinnoch, 

Renfrewshire, 
October 16, 1959. 


Book Reviews 


Symbolic Logic and Intelligent Machines. 
By E. C. BerkeLey. Reinhold Publishing 
Corpn., New York. Chapman and Hall, 
Ltd., 37, Essex Street, London, W.C.2. 
Price 52s. 

THis book treats Boolean algebra and its 
application in the form of Shannon’s work 
on switching theory. The author starts with 
a brief general survey of logic and then 
presents Boolean algebra very informally, 
illustrating with various linguistic and numeri- 
cal interpretations. He later gives a more 
rigorous treatment, using an axiomatic 
foundation. 

In Chapters 7 to 12 he examines relay- 
switching circuitry applied to problems of 
growing complexity until he reaches the 
construction of adders, multipliers, &c., for 
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calculating. In the course of this discussion 
he offers examples of what he calls * intel- 
ligent *> machines, under which he classifies 
such things as railway signals, automatic 
telephones, as well as digital computers. 
Most of the machines are fairly simple and 
there is no discussion of simulating the more 
complex branches of human_ behaviour. 
Chapters follow on a Boolean algebra with 
various time operators, most of which could 
be handled with the ordinary existential 
quantifier and a single time operator. The 
book closes with a chapter relating mathe- 
matical logic to programming. 

The book is, in some ways, a good intro- 
duction. To present Boolean algebra step 
by step together with an interpretation is a 
sensible concession to the reader. The 
exposition is extremely readable and generally 
very clear. However, the title is somewhat 
misleading. One might fairly have expected 
more mention of other logical calculi, 
especially many-valued logics, important in 
such applications as time-table problems, but 
Berkeley does not go beyond Boolean algebra. 
Obviously, a book of this kind cannot treat 
all this in any detail, but scarcely to mention 
them seems wrong. The title also sug- 
gests that some description of neural 
nets and the work of McCulloch and Pitts, 
Turing machines, finite automata, and the 
general subject of cybernetics would be 
included. There is also no description of the 
concepts of feedback and programme modi- 
fication, vital in this field. These are con- 
siderable defects in an introductory book. 

A subsidiary thesis appears to be that logic 
represents the process of thinking and that, 
as a result, arguments could be solved by 
machine calculation (page 19). This is an 
arguable theory which has been held by 
some very distinguished thinkers, notably 
Leibnitz. Mr. Berkeley would agree that 
successful argument so often depends on the 


complex weighing of evidence, sorting out of 


ambiguities, &c., that no present-day com- 
puter could ever do this and that it would 
take a computer with the brain power of 
an intelligent human being to solve most of 
our problems in argument. A more serious 
objection is that symbolic logic is a bad 
approximation to the logic of ordinary 
language and thinking and in its present 
form would be more confusing than helpful 
in the sorting out of argument. There is 
much evidence to suggest that the logic of 
ordinary speech is in some cases three- 
valued, and it is known to be in some 
respects more similar to a modal logic than 
the Boolean or Russellian logic that Berkeley 


uses. 


Non-Destructive Testing. By J. F. Hinsley. 
Macdonald and Evans, Ltd., 8, John 
Street, Bedford Row, London, W.C.1, 
1959. Price 75s. 

For many years there has been a need for a 

book such as this, which is written by the 

chief radiologist and physicist of Edgar 

Allen and Co., Ltd. His experience of the 

subject has been both practical and very 

varied, for during the 1939-46 period he 
was with the Aeronautical Inspection Direct- 
orate of the Ministry of Supply. One must 
admire the way in which he has marshalled 
his facts and the precision with which he 
has laid down the principles. Clearly the 
writing of this book took the author a long 
time and required very hard work. In the 
short foreword written by Dr. Edwin 

Gregory the point is made that although the 

demands of inspection were regarded as 

severe during World War II, inspectional 
requirements have become much more 
onerous, and in this “jet ’’ and “ atomic ” 
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age the older methods of inspection have 
been replaced or supplemented by techniques 
such as those described in this book. 

Developments in inspection techniques 
have been so rapid in recent years that 
some details in any comprehensive treatise 
must appear out of date. Nevertheless this 
book will be of value for many years to 
come because it sets out in a readable manner 
the underlying principles: evaluated by 
someone with practical experience of radio- 
graphy, physics and metallurgy in the service 
of designers, and users of metals. The 
two pages of name index and fourteen pages 
of subject index show the great width of the 
field covered. 

Omissions there must be so perhaps one 
should not be surprised at the absence of 
reference to railway axles or to the lack of 
reference to the Non-Destructive Testing 
Group of the Institute of Physics. Con- 
sidering the success and importance of non- 
destructive testing practised by the railways 
this section deserves some expansion in any 
future revision. Moreover, since testing 
must lead to executive action one should 
think in terms of more than the metal. For 
example, in practice if one tests the perfection 
of the paint or other corrosion prevention 
on a railway locomotive tender axle one 
need fear no fatigue crack: prevention is 
better than the discovery of the corrosion 
fatigue crack. But under the wheel seats 
the non-destructive testing is very valuable. 

In the twenty chapters of this well written 
and illustrated book, some 495 pages in all, 
there is gathered much that will be of help 
in every engineering works. The inclusion 
of a table of Greek letters and their meanings 
is helpful for it is confusing that many such 
symbols are used in more than one sense : 
u for example appears in the list with no less 
than seven meanings. 

The first four chapters are fundamental, 
dealing with the language of the subject of 
defects and flaws, the obvious value of 
forms of testing, which do not cause valuable 
material to be scrapped, whether it is good 
or bad, by cutting it up to obtain sections 
for microscopy, or by drillings for chemical 
analysis. Chapters five to eight are con- 
cerned with X-rays, gamma-rays and the 
practice of radiological examination. The 
next three chapters consider ultrasonic test- 
ing, and the generation and detection of 
ultrasonic vibrations. Chapters twelve to 
fourteen describe the use of magnetic 
methods, and electrical methods of especial 
value in the detection of surface flaws. 
Three chapters then cover the sorting of 
mixed materials and a large group of miscel- 
laneous methods, which even include the 
radiography of ancient monuments. A 
chapter on safety precautions in radiological 
laboratories is wisely included and the 
book concludes with chapters on the inter- 
pretation and presentation of test results, 
and mathematics and non-destructive test- 
ing. The appendices help to show the fields 
in which Cobalt 60, Iridium 192 and Thulium 
170 are of the greatest help. 

In all, this is a welcome, well written and 
very practical book. 


Molecular Science and Molecular Engineering. 
By A. R. VON Hippet et al. The Techno- 
logy Press of M.I.T. and John Wiley and 
Sons Inc., New York ; Chapman and 
Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 148s. 

THE title of this book suggests chemistry 

and chemical engineering, but in fact it deals 

mainly with molecular and solid-state phy- 
sics, electronics and aspects of electrical 
engineering. This is the particular field of 
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the Laboratory for Insulation Research in 
the Massachusetts Institute of Technology, 
of which Professor von Hippel is director. 
Many of the chapters are written by his 
colleagues there, although there are con- 
tributions from other departments of M.LT.., 
and from such places as the Bell Telephone 
Laboratories and the Westinghouse Electric 
Corporation. The main theme runs from 
atoms to molecules and the behaviour of 
charge carriers in gases, to the formation 
and structure of condensed systems, to 
dipoles and their spontaneous alignment in 
ferro-electrics and ferro-magnetics, and finally 
to the charge carriers in liquids and solids ! 
In particular, ferro-electric and ferro-mag- 
netic materials and devices are treated in 
some detail. Interspersed with the min 
theme are a few chapters on various aspects of 
chemistry, mainly concerned with materials 
such as synthetic polymers and ion-exchange 
resins. There are also, even more surpris- 
ingly, chapters on combustion and on the 
mechanisms of organic chemical reactions. 
The result is a mixture, rather than the 
intended synthesis, of information from 
various sciences. 

Although it is intended for a very wide 
readership—*‘ the professional scientist and 
engineer ’’—it is doubtful whether it will be 
of much value except to workers and poten- 
tial workers in the fields covered by the main 
theme, and they will have to put up with a 
fair amount of material which is of relatively 
little importance to them. On the other 
hand, it is too specialised to be a satisfactory 
account of modern physics for the engineer 
who wishes to keep up-to-date with develop- 
ments in basic science. It is a pity to have to 
criticise the work as a whole adversely, 
because many of the individual chapters are 
well written and excellently illustrated. 


Books Received 


Progress in Cryogenics, Vol. I. Edited by K. 
Mendelssohn. Heywood and Co., Ltd., Carlton 
House, Great Queen Street, London, W.C.2. Price 
63s. 

Handbuch der Kaltetechnik, Vol. 7. By W. Nieber- 
gall. Springer-Verlag, Berlin-Wilmersdorf, Heidel- 
berger Platz 3, German Federal Republic. Price 
DM.96. 

Operations Research—Methods and Problems. By 
M. Sasieni, A. Yaspan and L. Friedman. Chapman 
and Hall, Ltd., 37, Essex Street, London, W.C.2. 
Price 82s. 

Seibt Export Directory of German Industries. 
Fourteenth edition. Edited by Dr. A. Seibt. M. 
Neven du Mont, 123, Pall Mall, London, S.W.1. 
Price 65s. 

Guide to the Coalfields, 1959. Edited by R. H. 
Walkerdine. The Colliery Guardian Company, 
Ltd., 30 and 31, Furnival Street, London, E.C.4. 
Price 20s. 

Modern Engineering Workshop Practice: Four 
Volumes. Editorial Consultant, W. A. Tuplin. 
Odhams Press, Lid., Long Acre, London, W.C.2. 
Price 185s. 

La Commande Electromagnetique et Electronique 
des Machines-Outils. By A. Fouille, J. Canuel and 
A. Peuteman. Dunod Editeur, 92, Rue Bonaparte, 
Paris (6e). Price F.3.4900 

Progress in Nuclear Energy : Vol. 2, The Economics 
of Nuclear Power. Edited by I. R. Maxwell, P. W. 
Mummery and P. Sporn. Pergamon Press, Ltd., 
4 and 5, Fitzroy Square, London, W.1. Price 105s. 

Hyperstatic Structures: Vol. I, An Introduction 
to the Theory of Statically Indeterminate Structures. 
By J. A. L. Matheson. Butterworths Scientific 
Publications, 4 and 5, Bell Yard, London, W.C.2. 
Price 90s. 

The Modern Diesel: Automotive Oil Engines for 
Transport, Marine and Industrial Use. Thirteenth 
edition. By D. H. Smith. Iliffe and Sons, Ltd., 
Dorset House, Stamford Street, London, S.E.1. 
Price 17s. 6d. 

Proceedings of the 1958 Atomic Energy Commission 
and Contractor Safety and Fire Protection Conference. 
United States Atomic Energy Commission, Office of 
Technical Services, Department of Commerce, Wash- 
ington, 25, D.C., U.S.A. Price 2.50 dollars. 








THE ENGINEER 


The Engineer, Life and Diesel 
Engines 


We print below extracts from the presidential address delivered by Mr. H. 
Desmond Carter* before the Institution of Mechanical Engineers on Wednesday of 
last week, October 14. The parts of the address we have chosen to reprint relate to 
the development of exhaust pulse pressure charging and exhaust turbo-charging, to 
the relative values of gas turbine machinery, free-piston gasifier gas turbine 
installations, and the exhaust turbo-charged diesel engine and to the future 


development of two and four-cycle engines. 


ARLY in my career | was responsible 
for the design of a marine propulsion 
diesel engine, the first by my firm, and two- 
cycle as against the then long-established 
four-cycle stationary engine range. This 
engine was later developed for the stationary 
and locomotive fields. But the work for 
which I have been personally responsible and 
on which | wish to dwell concerns a later 
development of that engine, ** exhaust pulse 
pressure charging” (E.P.P.C. for short). 
This process has enabled an increase of 
brake mean effective pressure of 30 per cent 
to be achieved and the speed to be more than 
doubled, thereby giving three times the power. 
Now much more recently exhaust turbo- 
charging has been adopted, which marries 
most happily with exhaust pulse pressure 
charging and a further 50 per cent increase 
in power on rated outputs has been attained 
128 Ib per square inch brake mean effective 
pressure, continuous rating) and greater 
increases are on the way. (1 will not dwell 
on the development of the four-cycle engine 
and its pressure charging as this has taken 
place concurrently in many establishments 
and has been adequately described elsewhere.) 
How did all this begin ? 


EXHAUST PULSE PRESSURE CHARGING 


We go back to the time of the end of the 
second world war when the use of the 
cathode-ray oscillograph was still fairly new 
in industry. We used this technique to 
produce very accurate light-spring diagrams 
for studying the processes of exhausting, 
scavenging and charging in our two-cycle 
diesel engines of the port-controlled loop 
scavenge type. Laboriously we amassed a 
vast amount of data in the form of light-spring 
diagrams on a time base, for example, four 
groups of diagrams, each on a large blue- 
print, for a four-cylinder engine (Figs. 1 
and 2). 

At the time we began to become restive 
because we were merely amassing data with- 
out producing anything useful from it beyond 
a better understanding of what was going on 
inside our engines. This gradually led to a 
fierce determination to get something useful 
out of all this work and on my regular train 
journeys between Manchester and London | 
got into the way of studying these diagrams 
for hours on end with the above objective in 
view. Eventually, one could visualise vividly 
all that was going on inside the engine. 
There were substantial pressure fluctuations 
in the exhaust system, and indeed the work 
of Kadenacy, to which we were indebted, 
had already shown that periods of low 
pressure in the exhaust manifold could be 
used for improving the air flow through the 
engine cylinder, that for improving 
scavenging. 

The positive pulses in the exhaust system, 
however, still had only a nuisance value and 
the whole idea in the past had been to sup- 
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* Chairman and Managing Director of Crossley Brothers, Ltd 
Manchester 





press and minimise the effect of such pulses 
as far as possible. Study, however, led to 
the conception that this was wrong and that 
it would be a great thing if the positive 
pressure pulses could be tamed and harnessed 
to do something useful. This in turn led to 
taking the fundamental pressure pulse gene- 
rated in the exhaust system on the discharge 
of exhaust gas from the engine cylinder and 
utilising this exhaust pulse to produce a 
pressure rise in the previous cylinder in 
sequence, towards the end of its scavenging 
period and just before exhaust-port closing. 
Ways were found of phasing the pulses 
correctly for this purpose and building them 
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which were filled with surplus scavenge air 
towards the end of the scavenging cycle, 
completed the picture. In other words, the 
exhaust pulses pressure charged each cylinder 
in turn by returning excess air which had 


immediately previously flowed into the 
exhaust branches. This was a most exciting 
development and immediately produced 


results far in excess of any other single 
improvement of which we had had previous 
experience. 

We now had an engine capable of extremely 
rapid breathing (as the pulses travel a little 
faster than the velocity of sound in the 
exhaust gas medium, say 1400ft per second), 
in which we synchronised periods of low 
pressure in the exhaust manifold with the 
scavenging part of the cycle to assist the air 
flow through the engine, and arranged the 
positive pulses of quite substantial magnitude 
to be phased to occur shortly before each 
cylinder had its ports closed by the upward- 
moving pistons. This extremely rapid alter- 
nation of positive and negative pressure gave 
us both good breathing and good charging, 
hence low scavenge air pressure but high 
trapped charge pressure, an ideal state of 
affairs. 

The variables are firing order, angular 
spacing of the cranks, port. timings, port 












































up in amplitude, and this in association with areas, proportions of exhaust branches, 
suitably proportioned exhaust branches, exhaust manifold diameter and for scavenging 
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Pulses of same amplitude but badly phased. 


Fig. 1—Cathode-ray oscillograph diagrams of a four-cylinder engine in an intermediate stage of development. 


Part of the cycle, exhausting, scavenging and charging, taken at each cylinder 
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Fig. 2 Cathode-ray oscillograph diagrams of a four- 
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cylinder engine in an intermediate stage of development. 


The complete cycle taken principally in the exhaust system 


(not for E.P.P.C.), the length of the first few 
feet of exhaust primary pipe, used for open- 
ended reflection of the pulses with sign 
reversed. Thus, E.P.P.C. is independent of 
exhaust-pipe length. It is, however, depen- 
dent on the length of path from one cylinder 
to the next in sequence. 

In the course of life, certain things are 
pleasant to look back upon and satisfying in 
retrospect. One of these in my case is the 
beneficial interaction of university type of 
engineering and research with practice in 
industry, and it gives me pleasure to acknow- 
ledge that this development was stimulated 
by Professor Mucklow’s work (then in its 
earlier stages but later extended down the 
years by Professor Mucklow along with, in 
turn, several helpers) on the generation and 
propagation of pulses in pipes (wave action). 

Fig. 3(a) shows a typical light-spring 
diagram of two-cycle engines of an earlier 
type, and Fig. 3 (6) shows the later engines 
with exhaust pulse pressure charging. Such 
engines have been used in recent years for 
marine propulsion, for power generation in 
stationary work and in high-powered main- 
line locomotives. 


EXHAUST TURBO-CHARGING AND E.P.P.C. 

In modern form now the process of 
exhaust turbo-charging has been applied, 
as I have said, to these two-cycle engines 
with a consequent substantial further increase 
in specific output. This has been a most 
difficult but rewarding piece of work and it 
is fortunate that the process of exhaust pulse 
pressure charging can be combined with 
that of exhaust turbo-charging, the two 
being additive. Life is usually much more 
difficult than that. Nevertheless, nine years’ 
development work was required before it 
was ready for use in the field. On the turbo- 
charged engine the positive pulses are still 
there and are in fact increased in energy 
content, but the base line from which they 
operate is merely raised bodily by the higher 
pressure levels produced by the exhaust 
turbo-charger ; this point is made clear in 
Fig. 3(c). This diagram is grouped with 
Figs. 3(a) and 3 (6) to show the three stages of 
development, naturally aspirated, exhaust 


pulse pressure charged and exhaust turbo- 
charged, that is, turbo-charging of the 
previous engine. On the three diagrams 
note the pressures of the trapped charge at 
port-closing of 21b, 121b and 22 1b per 
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(a) Early Farnborough indicator diagram ; 62 |b per square inch 


at 300 r.p.m., 104in bore, six-cylinder, 330 b.h.p. engine ; No. 6 cylinder. (b) Exhaust pulse 
pressure charging. Cathode-ray oscillograph diagram; 80 Ib per square inch brake mean effective 


pressure at 500 r.p.m., 104in bore, three-cylinder, 350 b.h.p. engine 
pulse pressure charging plus exhaust turbo-charging. 


1201b per square inch brake mean effective pressure at 500 r.p.m 


2 cylinder 


530 b.h.p. engine : No 


Fig. 3—Three stages in the development of two-cycle diesel engines 
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square inch respectively, corresponding air 
manifold pressures being 241b, 21b and 
121b per square inch. The attainment of 
22 Ib per square inch on the turbo-charged 
engine with an air manifold pressure of 
only 12 Ib per square inch shows the effective- 
ness of E.P.P.C. under exhaust turbo- 
charged conditions. Without E.P.P.C. the 
pressure of the trapped charge would only 
have been about 4 1b per square inch above 
the air manifold pressure. The relevant 
figures are collected together in Table I : 


Taste | 
Trapped | Pulse, | Air 
charge, Ib/in® manifold 
| Ib/in* Ib in 
Exhaust turbo-charged with 22 184 12 
exhaust pulse pressure 
charging ' 
Exhaust pulse pressure 12 RI 4 
charged | 
Original engine, no E.P.P.C 3 | 1-0 2:$ 


and no turbo-charging 


The pressure differential of the trapped 
charge over the pulse arises from reflection 
of the pulse with unchanged sign from the 
top of the cylinder. 

The system used includes a mechanically 
driven scavenge pump in series with the 
exhaust turbo-charger. This not only gives 
the highest output but also security in event 
of turbo-charger breakdown, as the engine 
will continue to run and give its full natur- 
ally aspirated power. 

None of these developments has impaired 
the basic position of the port-controlled loop 
scavenge engine with E.P.P.C., namely that 
of providing a result of equal technical excel- 
lence with other forms of diesel power but 


by simpler means. If two engineering 


- - solutions are level in 
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engine is not encumbered with a single 
additional mechanical component. 


Gas TURBINES, GAS GENERATORS 
AND DIESEL ENGINES 


The reciprocating internal-combustion 
engine has now had a run of nearly 100 years 
and is currently being produced in vast 
numbers. Within its own useful power range 
it is predominant in most fields and even in 
the rightly jet-minded air it was, and prob- 
ably still is, true to-day that most of the 
world’s air transport is piston-engine pro- 
pelled. What of the future ? It is certainly 
not without competitors. In the early 
days after the 1939-45 war the unique 
suitability of the gas turbine for the jet 
propulsion of aircraft became evident and 
vast strides have been made in that field, 
partly through British achievement. Names 
such as Whittle come to mind, also the 
“Viscount” and “ Britannia” turbo-prop 
civil airliners and on to “Comets” and 
overseas aircraft with pure jet propulsion. 
At the time when these ideas were being 
investigated a wave of opinion swept through 
the world to the effect that for marine and 
land applications, as well as in the air, the 
gas turbine would predominate in compara- 
tively few years. In other words, the poor 
old piston engine had “had it.” This 
expectation has not been realised. 

In the air the gas turbine promises to 
become supreme, both aeroplane and power 
units of this type revelling in high altitudes 
and speeds. Apart from the air the gas 
turbine has, during the last decade or so, 
found only limited fields of application for 
itself, although it is very useful in such 
fields, for example, in those oilfields where 
there is abundant natural gas and gas con- 
sumption does not matter ; for certain peak 
load sets, such as final emergency sets on the 
decks of ships ; fire pumps and generally in 
applications where fuel is cheap or where 
specific fuei, consumption is unimportant ; 
where light weight and portability are assets 
and first cost is not a primary consideration. 
In practically all locomotive installations the 
gas turbine is unattractive owing to the very 
high fuel consumption arising from its even 
poorer part-load characteristic. In experi- 
mental cars promising road performances are 
marred by delay in response to the throttle 
(whilst the turbine is accelerating or deceler- 
ating), this being in marked contrast with 
the rapid response of the piston engine. On 
the sea the lower thermal efficiency and 
problems connected with the means of 
reversal count heavily against the gas turbine 
in merchant ships, although its light weight 
has attracted some attention for naval duties. 

The reciprocating engine, chiefly as a diesel, 
continues to be the most efficient prime 
mover and best solution in most fields. 
Whether, by the use of cooled blades or 
ceramic or other heat-resisting materials, the 
gas turbine can be made to work at white 
heat with consequent improvement in thermal 
efficiency, instead of the current limitation of 
red heat, remains to be seen, and if successful 
this might alter the picture materially. As 
far as metals for dealing with these high 
temperatures are concerned, man appears to 
be nearing a limitation because of oxidation 
troubles and any further improvement in the 
performance of most metals at high tem- 
peratures by alloying can be but little more 
than marginal. The curves of the desirable 
physical properties all droop and run 
together at such elevated temperatures. The 
other approach of providing internal cooling 
passages within the blades has to contend 
with the difficulty that the blades are small 
and the passages tiny, hence specks of dust 
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become significant and for such and other 
reasons progress with this development is 
disappointingly slow. High-temperature gas 
turbines with cooled blades have not been 
able to meet the tests of practicability, cost 
and reliability. 

Free-piston gas generators represent 
another fascinating development, with the 
big advantage that multiple units can be 
strung together merely by piping to drive a 
single turbine of relatively high power. On 
the other hand, this high-temperature piping, 
festoons of it, is quite an item and a problem. 
The function of the reciprocating gas genera- 
tor is to provide the huge volumes of hot gas 
for which the gas turbine has such a voracious 
appetite. The gas generator is inherently a 
bulky, clumsy method of achieving this as it 
does so by reciprocating as distinct from 
rotary means. Thus, the free-piston gas 
generator with a 13in diameter diesel cylinder 
requires compressor pistons of 35in diameter, 
and a series of these separate generators, 
therefore provides a relatively bulky (except 
in comparison with large slow-speed engines) 
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and expensive installation. The reciprocating 
gas generator does, however, enable use to 
be made of a cycle with a high maximum 
temperature with consequent improvement 
(relative to the rotary gas turbine) in fuel 
consumption. 

Questing for a less bulky form leads to the 
passing thought that as against this an 
alternative type of gas generator, comprising 
a high-pressure diesel engine with compact 
normal cylinder centres (but used as a gas 
generator) in, say, a six-cylinder in-line unit, 
would provide by comparison a very compact 
unit in suitable combination with the inhe- 
rently compact aerodynamic (centrifugal or 
axial) compressor. 

This, however, in turn leads to the con- 
sideration that fundamentally one is dealing 
with three main elements, namely, the 
reciprocator (diesel engine), the compressor 
(rotating or reciprocating) and the gas tur- 
bine. Two of these elements are used in 
combination in a free-running unit feeding 
the third, which is used for providing useful 
power. Thus, the free-running unit develop- 



























































(a) Views in elevation and plan of a typical gas-generator turbine installation. 
(b) Gas turbine with heat exchangers and intercoolers ; 
(c) Twin-geared two-cycle diesel installation, turbo-charged, driving through fluid couplings and gears on to a single propeller-shaft 


Fig. 4—Three alternative marine power units of 6000 s.h.p. 


All shown to the same scale 
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ing no external work, can be rotating as in 
the exhaust turbo-charger of the conven- 
tional diesel engine or reciprocating as in the 
free-piston gas-generator power plant. It 
is a question of which combination is the 
more effective. In the one case the useful 
power unit is the diesel engine and in the 
other the gas turbine. Viewed in this light, 
the turbo-charged diesel power unit has two 
advantages. First, it has the compact rotary 
free-running unit (axial-flow turbine with 
centrifugal compressor) as against the bulky 
reciprocating free-piston gas generator, and, 
secondly, the provision of useful power by 
the diesel engine at acceptable revolutions 
per minute for driven machinery without the 
interposition (as required by the gas turbine) 
of a gearbox with a large ratio of reduction in 
speed—a costly and bulky unit. The turbine 
in the free-piston gas-generator power unit 
rotates at many thousands of revolutions per 
minute and is quite unsuitable for direct- 
coupling to an electrical generator or ship’s 
propeller. In other words, the free-piston 
power plant, in addition to the bulky recipro- 
cating gas generator, requires the use of an 
additional component, namely, the above- 
mentioned large-ratio reduction gearbox, 
for example, 70/1, transmitting relatively 
large power. Further, the free-piston gas 
generator is at a substantial disadvantage in 
thermal loading of the diesel part of the 
equipment, in the relatively complicated 
control gear, the automatic regulation of 
inner and outer dead centres of the free 
pistons as load and speed of the turbine vary, 
in part-load fuel consumption and in com- 
bustion efficiency arising from the variable 
inner dead centres. It would thus appear 
that from the point of view of general 
attractiveness, the simplest engineering solu- 
tion, compact dimensions, flexibility and ease 
of control, thermal efficiency, reliability and 
competitive price, the conventional highly 
turbo-charged diesel engine in modern form 
has the advantage. 

A comparison of three alternative power 
units of 6000 s.h.p. for ships’ propulsion is 
shown in Figs. 4 (a), 4(6) and 4(c), all to the 
same scale. These are all of the heavy-duty 
type suitable for merchant marine applica- 
tion. The first, in Fig. 4(a), covers the gas 
generator-cum-turbine installation in_ the 
‘** William Patterson” ; the second, in Fig. 
4(b), the purely rotary gas turbine installa- 
tion in the “* John Sergeant.” In order to 
achieve reasonable fuel economy, this gas 
turbine installation is complete with heat 
exchangers and intercoolers which greatly 
increase the bulk and weight of the installa- 
tion, but even then the fuel economy is only 
of the order of 0-52 Ib per shaft horsepower 
per hour, as against 0-375 Ib per shaft 
horsepower per hour for the diesel engine. 
It is, of course, possible to produce very light- 
weight gas turbine units without heat 
exchangers, and this is more usual, but the 
fuel economy is then poor, over | Ib per 
shaft horsepower per hour. The third power 
unit* in this comparison, Fig. 4(c), is a 
diesel installation of moderately high output 
avoiding extremes. Thus, the piston speed is 
1350ft per minute and the brake mean effec- 
tive pressure 115 lb per square inch, but a 
two-cycle engine and therefore equivalent to 
230 Ib per square inch on a four-cycle engine, 
the cylinder bore being 104in. The power 
aggregate consists of two sixteen-cylinder vee- 





type diesel engines, exhaust turbo-charged, of 


* The type of diesel engine with which I am dealing gives me no 
choice but to concentrate on the engine with which I have been 
associated. Even if one ranges beyond the exhaust pulse pressure- 
charged two-cycle engine on to the general port-controlled loop 
scavenge type there are substantially no other British designs and 
only four or five (some very good ones) beyond these shores in the 
power range covered, but several (overseas designs again) in a 
rather different class of engine, the large slow-speed marine diesel, 
crosshead type, of several thousand horsepower. 
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Fig. 5—High-pressure two-cycle engine with port-controlled loop scavenge, exhaust pulse pressure charged plus exhaust turbo-charging 
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> 
3200 b.h.p. each, direct-reversing and coupled 
through hydraulic couplings and gearing on 
to a single propeller shaft, the engines running 
at 600 r.p.m. 
It will be seen that the diesel unit com- 
pares favourably in dimensions with the 


other two forms of power unit. — Brief 
particulars are given in Table IL: 
TABLE I 
Gas Gas turbine | Geared twir 
generator power unit diese! power 
un 
Weight, !b/s.h.p 34 55 31 (26 with 
mul fluid 
coupling 
Fuel consumption, It 0-44 0- $2 0.3758 
hy ul 
Overall lenat? 399 ft 41iit 61n St wn 
waitin 
fluid i 
NoTE A comparison with modern slow-speed direct-coupled 
diese! engines, exhaust turbo-charged, running at about 115 
p.m. gives a weight per shaft horsepower of 90!b to 1201b 
i length of 34ft 19ft, and a much greater height, 25ft to 32ft 
Two- AND FOUR-CYCLE ENGINES IN 


THE FUTUR 

Now a word about two- and four-cycle 
engines, as the conventional turbo-charged 
diese! engine can take either form. Both 
types are in process of rapid development in 
the direction of greater specific outputs 
They are heading in the next decade for 
commercial ratings of about 300Ib per 
square inch brake mean effective pressure, 
with current figures rarely exceeding 160 
for the four-cycle and 120 for the two-cycle 
engine. It is a hard-fought fight and no 
doubt there will be room for both types, 
but the two-cycle engine would appear to 
have further scope for development from 
its present position, and later on if 300 1b 
per square inch brake mean effective pressure 
is attained this is, of course, equivalent to 
600 Ib per square inch brake mean effective 
pressure on the four-cycle engine. Already 
in research on uniflow poppet-valve two- 
cycle engines outputs of the order of 200 Ib 
per square inch brake mean effective pressure 
have been attained, and the port-controlled 
trunk piston two-cycle engine, more difficult 


to develop, will no doubt soon follow, 
whereas four-cycle engines are currently 
recording 300Ilb per square inch brake 


mean effective pressure in the engineering 
laboratory. High levels of exhaust turbo- 
charging on either cycle involve the accept- 
ance of higher cycle pressures, including 
higher maximum cylinder pressures such as 
1500 Ib to 2000 1b per square inch. Hence 
the emergence of the high-pressure engine 
of which Fig. 5 is an example, being a port- 
controlled two-cycle engine of the general 
type previously described. 

On two-cycle engines the temperature in 
way of the top piston ring is a problem at 
very high outputs but can probably be 
accommodated by future development ; it 
is more severe than on the four-cycle engine 
but less than on the free-piston gas gener- 
ator, on account of the high temperature of 
the uncooled air delivered under substantial 
pressure from the reciprocating compressor! 
and which is necessary for the best efficiency 
of the gas turbine part of the equipment 
It is a pity that the inherent elegance of the 
gas-generator power plant for dealing with 
the first part of the cycle is marred by various 
disadvantages. It has a simple heat balance. 
the function of the gas generator being that 
of supplying hot gas to the turbine and 
hence anything, such as intensive cooling, 
which abstracts heat from the gas, detracts 
from the performance. On the other hand, 
the converse is true of the highly turbo- 
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charged diesel engine, where the more cooled 
the air delivered the better are the results. 
Further, the two-cycle turbo-charged 
diesel engine currently has exhaust tempera- 
tures in the region of only 900 deg. Fah. 
whereas the turbo-charged four-cycle engine 
is already having to take measures to stop 
the temperature of the exhaust gases from 
rising above 1200 deg. Fah., above which 
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temperature the most expensive turbine 
blade materials are necessary, and the prob- 
lem of fouling of the turbine blades by 
vanadium pentoxide arises if anything but 
the highest grade fuels are used. Thus there 
is considerable scope for boosting up the 
output of the two-cycle turbo-charged diesel 
engine before high-temperature problems 
of the exhaust turbine arise. 


Hydrostatic Transmission Design 


Recent years have seen a revived interest in hydrostatic transmissions, and an 

application particularly canvassed has been tractors on which it is often not possible 

to change gear when moving. Joseph Lucas (Hydraulic and Combustion Equip- 

ment), Ltd., having a highly developed fuel pump design, has evolved motors and 
control gear to adapt it to the transmission application. 


N recent years a revived interest in 
i. hydrostatic transmissions for applications 
involving infinitely variable drives has been 
observed. One of the pioneer projects in 
this renaissance was the agricultural tractor 
built by the National Institute of Agricultural 
Engineering, intended to draw farm imple- 
ments at closely stipulated speeds—for 
instance, a potato harvester must travel just 
fast enough, perhaps 2 m.p.h., to keep the 
sorting crew occupied. Many other applica- 
tions exist, particularly in industrial usage 
where a machine may often be moved 
forward and backward against heavy resist- 
ance at frequent intervals, and to encompass 
these various requirements, Joseph Lucas 
(Hydraulic and Combustion Equipment), 
Ltd., has evolved a variety both of hydraulic 
circuit designs and of motors, rotary and 
stationary, and control gear. 

One refinement of the original N.L.A.E. 
system is a device to reproduce the behaviour 
of a limited-slip rather than a full differential. 
This is in principle quite simple : the flow 
through each motor is monitored by including 
orifices in the circuit—since it is desired to 
detect only coarse differences, slight restric- 
tions involving only small losses are adequate 

-and a valve regulating the flows moves to 
equalise the pressure drops. The construc- 
tion of the valve is seen in Fig. | ; the flow 
to each motor passes through one of the 
adjustable restrictors and then enters one 
end of the spring-centred plunger through a 
flow-smoothing grid. If the pressures on 
the two sides of the plunger are different, the 
plunger moves against its centring springs, 
and at the low-pressure end the orifices in 


the plunger cease to register completely with 
the delivery annulus surrounding them. 
The plunger will come to rest when the 
greater pressure drop through the orifice 
passing more oil is balanced by the more 
than proportionately increased pressure 
difference through the ports, plus the spring 
load of 3 lb on a Zin diameter valve ; thus 
the higher flow is delivered at a markedly 
lower pressure. Clearly, different pressure 
drops cannot be sustained for equal flows, 
so the device is not a flow equaliser, nor is 
such desired since it would be equivalent to 
connecting the two motors mechanically or 
hydraulically in series. 

A series connection of the motors is, how- 
ever, an advantage in certain applications 
although in its simplest form it acts as a 
differential lock. The size of pump needed 
is determined by the maximum swashplate 
angle attainable and the maximum motor 
speed desired. If two motors are connected 
in parallel for “‘low gear” work and in 
series for high output speeds, the size and, 
hence, cost of the pump can be reduced, 
although at a small cost in increased leakage 
and friction losses in the upstream motor. 
The change from parallel to series is, of 
course, a departure from the _ infinitely 
variable behaviour associated with hydro- 
static systems, but the system would normally 
be designed so that the speed at which the 
maximum tolerable pressure was needed in 
the series case was well below the maximum 
speed in the parallel mode, so that changes 
from one to the other would not be oppres- 
sively frequent. (At full input power, the 
pressure at which the relief valves lift is 
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Fig. 1—Section through flow divider 
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Fig. 2—Series/parallel valve, incorporating pressure balance valve to allow different motor speeds, seen 
in the series position 


normally attained at a swashplate angle 
approximately 30 per cent of full deflection.) 

Some provision must be made for dif- 
ferential wheel movement in series operation. 
This is done by detecting any difference in 
the pressure drops across the motors, and 
by-passing oil round the one sustaining the 
higher torque. The sensing element is a 
compound piston, with one diameter ¥v 2 
greater than the other, sliding in two precisely 
coaxial bores ; thus the piston is in balance 
when the pressure drop between one end and 
the central annulus is twice that between 
the other end and the annulus. This is the 
condition in which the upstream and down- 
stream motors are desired to run relative to 
boost pressure, and when it does not per- 
tain a bleed is opened either from full to in- 
termediate pressure or from intermediate to 
boost pressure. The proposed design for 
this device incorporates it in the series parallel 
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Fig. 3—Diagrammatic layout for single pump multi- 
circuit system 





changeover valve, as shown in Fig. 2. In 


the series mode illustrated, the pressure 
balance valve moves to the right if the 
intermediate pressure is too low, thus un- 
covering a drilling in the small bore which 
leads to the input to the downstream motor, 
i.e. the intermediate pressure gallery. If the 
intermediate pressure is too high the valve 
bobbin moves to the left, and the large end 
uncovers a drilling leading by an external 
union to boost pressure. 
Since the differential re 
valve has only small 
passages, any large 
difference in speed be- 
tween the two motors 
will result in the faster- 
running unit being 
supplied at lower pres- 
sure. When parallel 
operation is selected, 
the valve moves to the 
right hard against its 
stop, but no flow passes 
through it ; note that 
the differential limiter 
cannot be included in 
this circuit, since it 
would restrict the 
flow when series was 
selected. When 
the swashplate moves 
through zero into 
reverse during parallel 
operation, the valve 
moves full left and seats 
on the collar at the | perurw ro suction 
change in radius, and jane 
again no flow passes. 
The valve malfunc- 
tions, however, in re- 
verse in the series case; 
if the intermediate pressure is above the mean 
of high and boost, intermediate is connected 
directly to the pump through the external 
piping, and if pressure in the intermediate 
ports is low it is lowered still further by a 
bleed to boost opening. Thus, at least at low 
speeds, markedly unequal braking or reversing 
efforts must be expected in the series mode. 
The Hydraulic and Combustion Equipment 
division is also aware of the undesirable 
practice prevalent, particularly on vehicles, 
of using separate pumps for each service. 
To remedy this, a system of automatic 








control of swashplate angle has been pro- 
posed, and is illustrated diagrammatically 
in Fig. 3. A single pump supplies a number 
of control valves in parallel, and all the valves 
are connected in series in the output control 
circuit, so that if one or more of the valves 
demands more oil the pump output is 
increased. The diagram shows that the 
turning moment on the swashplate is highly 
dependent on the pump output pressure, and 
since the reaction of the plungers on the 
plate is also a function of the pressure differ- 
ence across the pump, the output pressure 
will vary widely. The control valves other 
than the one calling for increased pressure 
must, therefore, have some means of suppress- 
ing the tendency for their output to increase, 
and this takes the form of a pressure drop 
limiter rather like that described for use in 
the tractor with parallel motors ; in this 
case it merely acts to minimise the change 
in pressure across the variable orifice. Thus, 
the tendency for one motor to speed up when 
another is stalled is lessened. 

The construction of the proposed flow 
control valve is shown in Fig. 4. Control 
valve A is manually operated and is a con- 
ventional spool valve notable only for a 
sealing face very narrow in the direction of 
pressure drop. The pressure differential 
across this valve is applied to the servo valve 
B; ata difference of 30 lb per square inch 
the valve opens. The pressure upstream of 
valve A is also applied to the outer ends of 
the unbalanced main flow valve C, and when 
the pressure drop through A reaches 32 Ib 
per square inch, the valve C begins to move 
to the right and restrict the outlet; the spring 
opposing the valve is very long when uncom- 
pressed, and an increase in differential to 









Fig. 4—Flow control valve for single pump multi-unit circuits 


404 lb per square inch suffices to close it. 
(In this case the difference exists across valve 
C and there is no flow through valve A.) It 
will be noticed that the control valve func- 
tions as an excess flow shut-down valve, 
giving protection against hose rupture, in 
which case it can be reset simply by closing 
the manual valve A. 

It will be observed that the system controls, 
in fact, pressure drops rather than flows, and, 
hence, is liable to be affected by changes in 
oil viscosity, but this is considered not to be 
a difficulty. 
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Caisson Sinking At 
Queenhill Bridge 


The Queenhill bridge over the River Severn has been under 


construction for just over a year, as part of the Ross Spur 


motorway scheme. 


of dual 24ft carriageway built to 


roughly between Tewkesbur) 


concerned principally with the 


bridge ; 


the right. 


NE of the principal constructional tasks 

involved in building the Ross Spur 
Motorway is the bridge crossing the River 
Severn at Queenhill. At the eastern end 
of this motorway scheme, a thrée mile length 
of road is being built under one contract, 
which includes the Queenhill bridge, which 
is half a mile long, 850ft of viaducts, three 
subsidiary bridges and two underpasses. 


The Queenhill bridge has a central span of 


237ft 6in between main piers and two side 
spans each of 131ft 3in. These main spans 
are to be of riveted structural steel, flanked 
on each side by an anchor span of 84ft 8in 
in reinforced concrete, followed by fourteen 
approach spans on the east side and eight 
spans on the west, each 8Ift 8in in length 
and of reinforced concrete. [he two 
carriageways are almost entirely 


separate 


The entire scheme comprises 20 miles 

motorway) 

and Ross 
foundation 


a caisson for one of the main piers is shown on 
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standards 


Here, we 


are 


work for the 


between the bridge abutments, and each 
carriageway structure has its own set of 
caissons, its own steelwork and its own 
concrete spans. The bridge consists of 
a succession of cantilever and suspended 
spans. Two reinforced concrete anchor piers 
form a break between the steel superstructure 
and the reinforced concrete of the approach 
spans. The bridge is curved along its 
entire length, the radius of curvature being 
approximately 8000ft. 

A substantial amount of excavation for 
pier foundations has been carried out since 
work was started on the project in June, 
1958. The country rock underlying the 
clays and sandy gravels of the river flood 
plain is a soft red decomposed marl and 
foundations for fifty-two piers are being 
constructed in caissons which are being sunk 
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Construction of approach spans. 





In the background is the massive rail-mounted shuttering assembly which 


enables an entire span to be built at one set-up 
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There are also two 
for foundations for the east abut- 
In some cases, over 30ft of sinking 
is required before a sufficiently fresh marl- 
stone is sunk. 
Four types of caissons are being sunk. 


under compressed air. 
caissons 
ment. 


For the east abutment, the caissons are 
rectangular and measure 24ft by 18ft 6in ; 
the approach span caissons are circular and 
are 16ft in diameter at the base ; the anchor 
piers and main span piers are rectangular in 
plan with semi-circular ends, measuring 
25ft by 15ft and 31ft by 13ft 6in respectively. 
The foundations are hollow, with a 3ft 
thick external wall and two 2ft thick cross 
members. On completion to the required 
depth, they are sealed with a 6ft cap of 
reinforced concrete. 

The anchor pier, main pier, and east abut- 
ment caissons have vertical sides and are 
encased in steel for the lower 16ft. The 
approach span caissons have steel skins 
throughout their height, and after the bottom 
12ft, which is of 16ft diameter, taper into a 
diameter of 10ft, which continues up to 
ground level. 

Forty-four approach span caissons are to 
be sunk, forming the bulk of the caisson 
work. A l6ft diameter shoe 12ft high in 
tin mild steel plate is first fabricated on the 
surface. The working chamber is formed 
by a cone of mild steel plate tapering up 
from the cutting edge to a central 6ft diameter 
shaft. On completion, this section of the 
caisson is pitched, surveyed into position 
and sunk under free air through the first 
layers of gravel and clay. The open chamber 
formed by the top of the conical working 
chamber and the wall of the cutting shoe is 
then filled with mass concrete to within 
12in of the top. An 8ft high taper in jin 
thick mild steel plate is then welded in 
position, reducing the external diameter of 
the shoe to 10ft. Shutters are then placed 
above the top of this cone to form the shaft 
wall, and concrete is poured. A_ grab, 
fitted with an orange peel bucket, is used to 
excavate through the gravel, after which 
excavation is by clay spades and hand 
loading into skips. Shuttering is erected in 
4ft rings at the surface as required and as 
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the ground below is excavated, the shoe 
moves down, carrying with it the 10ft dia- 
meter foundation of 2ft thick circular 
reinforced concrete wall. 

The figure-of-eight or vertical air locks, 
which are fitted at the top of the mild steel 
shafts, comprise a vertical cylinder flanked 
by two small chambers, with airtight doors 
dividing them from the main compartment. 
This compartment also has a balanced trap 
door which opens downwards to the shaft 
and a circular lid at the top end, fitted with 
a packing gland to allow the passage of the 
hoisting rope. The shafting to which the 
lock chamber is fitted is not circular but 
more nearly egg-shaped, containing a circular 
muck shaft and a smaller, semi-circular 
man shaft. Hoisting in the shaft is effected 
by a 22 RB crane fitted with long and wide 
tracks and power-controlled hoisting and 
lowering. Signalling is by bell and flashing 
light in the operator’s cabin. 

The hoisting procedure under pressure 
consists of raising the skip through the 
open flap door at the base of the air lock, 
closing the flap, releasing the compressed 
air in the chamber and raising the skip, the 
top circular lid being carried up as the skip 
is hoisted clear in free air. In lowering, the 
skip and lid are returned to the chamber, 
and the lid is held firmly in position by 
clamps. These clamps are arranged so that 
air cannot be admitted to the lock until they 
are secured. The air pressure in the lock is 
brought up to the same level as the air 
in the shaft, the lower flaps are opened and 
the lowering continues. The air pressure 
is kept at 2lb per square inch above the 
hydrostatic head. 

The massive shutter used for forming each 
span is shown in the illustration oppo- 
site. This is curved on the 8s000ft 
radius of the bridge and carries the 500 cubic 
yards of concrete required for each span. 
It is carried on two sets of rails and is inde- 
pendent of the piers. To support this 
weight, the track is in turn carried on some 
fifty piles for each length of shutter. Batch- 
ing plant arrangements include two plants 
of 1 cubic yard capacity on the east bank 
and two further plants of 1 yard by 4 yard 
capacity on the west bank. 

The agent authority acting for the Ministry 
of Transport and Civil Aviation for this 
section of the motorway is the Worcester- 
shire County Council (County Surveyor, Mr. 
W.R. Thomson, M.1.C.E., M.I.Mun.E.). The 
consulting engineers for the bridge are Sir 
Alexander Gibb and Partners. The con- 
tractor is A. E. Farr. Ltd. 





Compressors supplying low-pressure air for the caissons at Queenhill Bridge 
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Germanium Rectifiers for Marine Use 


WO germanium rectifiers, each rated at 

255kW, 225V, 1136A have been supplied to the 
Admiralty by the heavy plant division of Associ- 
ated Electrical Industries, Ltd., Rugby, for 
installation in H.M.S. “* Mull of Kintyre,” a 
maintenance ship with 440V, three-phase, 60 c/s 
main supply system. The rectifiers will be used 
for supplying d.c. power to other ships lying 





255kW semiconductor rectifier cubicle with covers removed to show (left), 


cubicles were built in three sections which are 
bolted together when installed. The two 255kW 
units face each other and the whole installation, 
including the space between the cubicles for 
withdrawing components, occupies a space of 
approximately I1ft cube. 

All the equipment was built to Admiralty 
requirements for withstanding shock and vibra- 
tion, by adapting A.E.I. 
standard industrial de- 
signs of rectifier trays, 
carrying solidly mounted 
germanium rectifier cells 
and their cooling fins, 
to meet these conditions. 
One of the rectifier trays 
is illustrated below. 
The rectifier cells (type 
GPC) are connected in 
series and parallel in a 
three-phase bridge con- 
nection. 

Elsewhere in the 
equipment, use has been 
made of existing designs 
of Admiralty-approved 
electrical components 
such as the stepless 
voltage regulator, the 
fan and pump motors, 
and the motor starters. 

As the rectifier oper- 
ates in ambient tempera- 
tures up to 50 deg. 
Cent., closed-air-circuit 
cooling is used, the air 
being passed through an 
air-to-sea-water heat 
exchanger in the lower 
part of the central 
section. This air cooler 
and its water pump, 
pump motor, ana water 
' flow failure alarm relay 
form acompact assembly 
which can be withdrawn 
on rollers from the 
cubicle for maintenance, 


s 
ba 








rectifier trays ; (centre) transformer with fan above, and air cooler ; and (right) as shown in our first 


voltage regulator 


alongside. This installation is believed to be 
the first large semiconductor equipment for 
use on board ship. 

Each 255kW rectifier is a self-contained unit 
complete with forced-air-cooled germanium 
rectifier cells, rectifier transformer, automatic 
voltage régulator, fan, air cooler, sea-water 
pump, and all auxiliary relays, starters and fuses. 
All these components are housed in a steel- 
framed, aluminium alloy cubicle, the only 
external electrical connections being the main 
440V, three-phase a.c. 
input, the d.c. output, 
and two remote warning 
circuits. One complete 
unit is illustrated here 
with all the front covers 
removed : the left-hand 
cubicle section con- 
tains the rectifier cells 
mounted on three trays, 
one of which is shown 
withdrawn from the cub- 
icle for inspection. The 
central section houses 
the rectifier transformer 
with the fan above it 
and the air cooler unit 
below it, and the right- 
hand section houses the 
voltage regulator. All 
the auxiliary relays, 
starters, and fuses are 
grouped together in the 
centre cubicle section, 
with access through 
hinged covers. 

For ease of trans- 
port and installation the 





illustration. Air flow 

is downwards through 
the central cubicle section and upwards through 
the two outer sections. 

If there is any interruption in the cooling 
water supply, the rectifier can be changed over 
to open-air-circuit cooling, without taking the 
rectifier off load, by opening hinged covers at 
the end and front of the cubicle. In this con- 
dition, and with the fan running normally, the 
rectifier can be operated at its full rating if the 
ambient temperature does not exceed 35 deg. 





Rectifier tray showing arrangement of GPC 
germanium cells and fuses 
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Cent. or at reduced loads for ambient tempera- 
tures up to SO deg. Cent. There is no lower 
limit of air temperature when operating semi- 
conductor rectifiers 

The rectifier is required to give a d.c. output 
of 225V 2 per cent at any load and over the 
range of a.c. supply voltage fluctuations. This 
voltage control is obtained automatically by the 
use of a d.c. voltage relay which is connected 
across the d.c. output terminals and controls a 
pair of reversing contactors in the supply to the 
driving motor of the stepless voltage regulator 
This regulator is a  delta-connected auto- 
transformer with moving contacts. The output 
of the voltage regulator is connected to the 
primary of a buck-and-boost transformer, the 
secondary of which is connected in series with 
the secondary output of the main rectifier trans- 
former, to raise or lower the a.c. voltage applied 
to the rectifier and consequently raise or lower 
the d.c. output voltage. 

As the fan and pump motors are connected 
to the incoming supply the rectifier is ready to 
be put on load immediately the 440V a.c. supply 
circuit-breaker is closed. 

The overload rating of the rectifier is 25 per 
cent for five minutes or 100 per cent for five 
seconds, and the overall efficiency at full load, 
calculated from a summation of losses is 92°8 
per cent. 

The d.c. output is taken to a main distribution 
board, and the fuses on this board protect the 
rectifier in the event of faults on any outgoing 
d.c. feeder. Internal faults, other than rectifier 
cell failure or faults on individually fused auxiliary 
circuits, are cleared by the a.c. supply circuit- 
breaker. For protection against the failure of 
rectifier cells, fuses are connected in series with 
the rectifier cells, one per pair of parallel paths, 
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to isolate a faulty group of cells. The condition 
of these cell fuses is shown by indicating lamps 
on the front of the cubicle. If a blown fuse is 
indicated, the rectifier can be left on load and 
the fault investigated later when it is convenient 
to switch off and isolate the equipment. 

Indication of air flow or water flow failure is 
given by diaphragm pressure-switch relays. 

Some of the requirements, such as resistance 
to shock and the inclusion of an air cooler and 
sea-water pump inside the cubicle, are peculiar 
to the Admiralty and would not often be 
required in a merchant ship. Closed air circuit 
cooling is always easily available in suitable 
cases, but the manufacturer points out that 
corrosion need not be a problem, for the rectifier 
cells are completely sealed and the protection of 
other components and cubicle metal work can 
be dealt with as for other marine equipment. 

Both germanium and silicon rectifiers, either 
forced cooled, air cooled, or naturally cooled, 
offer possibilities for marine use mainly because 
of the flexibility of layout and rating obtainable 
for particular applications. 

Standard rectifier cells can be connected in 
series and parallel to give a wide range of d.c. 
voltage or current ratings up to power ratings of 
several hundred kilowatts from a single cubicle. 

For most marine applications, automatic 
voltage control should not be necessary unless 
there are wide variations in a.c. supply voltage. 
The d.c. regulation from full joad to light load 
of a three-phase bridge-connected germanium 
or silicon rectifier is usually about 10 per cent, 
but if a closer regulation is required, it can be 
reduced to about 6 per cent by using the rectifier 
cells below their full rating, thus enabling the 
transformer impedance, which is used for fault 
current limitation, to be reduced. 


Third-Rail Traction at 1200V 


N the revision of British Railways electrifica- 

tion plans in 1956 it was intended that the 
Manchester-Bury electrification of the London 
Midland Region should be converted from its 
1200V d.c. system to high-voltage a.c. at 50 c/s. 
This line is unique on British Railways in having 
a third-rail supply with side-contact collection, 
and the new electrification programme afforded 
an opportunity to bring the section into con- 
formity with others. The need to modernise the 
Manchester-Bury rolling stock, however, was 
pressing, and therefore it was later decided to 
build new trains for the existing system rather 
than to postpone improvements until the elec- 
trical, civil engineering, signalling and other 
works required for conversion to standard- 


frequency a.c. could be carried out. 
Trains of the new rolling stock are now entering 
They comprise twenty-six two-car sets 


service 


(Left) 








which are being built at the British Railways 
(London Midland Region) Wolverton Works. 
A set consists of a motor open second brake and 
a driving trailer composite. Normally the sets 
are coupled in pairs to form four-coach trains, 
but they may operate singly in off-peak hours. 
The coach bodies are of welded steel construction 
and are carried on welded mild steel under- 
frames of standard British Railways design. As 
seen in one of the accompanying illustrations, a 
profile new to British Railways electric stock 
has been adopted for the driving cabs, with the 
object of providing better vision for the motor- 
man and improving the exterior appearance of 
the trains. 

The drawing and the second illustration show 
the shoegear and supply system. It will be seen 
that the flat collector shoe is pivoted and is 
spring-loaded to bear inwards against a face of 





Train of new rolling stock on the Manchester—Bury line, London Midland Region, showing protected 


side-contact collector shoe 
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the special side-contact conductor rail, which 
is laid on the outside of the running rail. Con- 
tinuous protective boarding is provided on the 
outside of the conductor rail, spaced sufficiently 
to allow passage of the shoe, while the rail 
itself has wood protection on its rear face, 
adjacent to the running rail, and on the top. 

The power bus line running through each unit 
supplies the traction motor and h.t. auxiliary 
circuits. The whole of the h.t. system is insulated 
for 1500V, consisting of standard 1500V equip- 
ment modified where necessary for 1200V 
operation. 


























Section through shoegear and conductor rail 


The electrical equipments have been supplied 
by The English Electric Company, Ltd. There 
are four traction motors to a unit, each having a 
continuous weak-field rating of 119 h.p. at 
550V, 180A and 1168 r.p.m., with a gear ratio 
of 63/17 and 40in diameter road wheels. The 
motors are axle-hung, with sleeve suspension 
bearings and are self-ventilated. 

The two motors of each bogie are permanently 
connected in series and are controlled by series 
and parallel connections of the two pairs. Two 
rates of automatic acceleration are available, 
and the electro-pneumatic contactor control 
scheme provides inching, series, parallel and 
weak-field notches on the driver’s controller. 

Heating supplies in each coach are taken from 
the 1200V bus line through h.t. contactors 
feeding 750V, 750W tubular heaters connected 
in series pairs. A 4-5kW totally-enclosed motor- 


generator and 80A-hour N.I.F.E. emergency 
battery furnish I.t. supplies at 110V. Pas- 
senger lighting in each unit is arranged in 


two 1L10V circuits, one of 1600W supplied from 
the motor-generator side of a reverse current 
contactor and the other, of 480W, from the 
battery side. 





side-contact live rails. (Right) Shoe beam and 
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Competitive Design and the New 
Staines Bridge 


IN the past two issues of THE ENGINEER, we 
have published without comment of our own, 
statements made in criticism and in defence of 
the design and cost of the Chiswick flyover. 
The main contractor for this scheme, the Alder- 
ton Construction Company, has now also 
criticised the design of another road bridge 
scheme, the Bell Weir Bridge at Staines. Apart 
from submitting the lowest tender for this 
bridge, the Alderton Construction Company 
also submitted, on its own initiative, a tender 
based on an alternative design by Ingerslev and 
Partners, its Own associate company. Briefly, 
the company’s second tender would have 
reduced the cost from £485,856 (the contract 
sum as accepted by the Ministry) to £285,000, 
and the construction time from twenty-one to 
fifteen months. A further £40,000 could be 
saved by further architectural simplification, it 
is claimed. The company’s appraisal of the 
technical side of the problem is as follows : 

** For the design of this bridge our hands were 
in many ways tied. An official scheme had been 
prepared which had been accepted by the many 
authorities involved, and we felt obliged—to 
avoid administrative delay—to retain the external 
appearance complete with brick facing and 
masonry balustrading, although to our mind a 
light open structure, which would not obstruct 
the scenery, would have been more appropriate 
to this beauty spot at Runnymede. 

‘** The site is characterised by heavily water- 
logged ground, usually flooded each winter, 
overlying plastic clay at a depth of about 25ft. 
Our aim was, therefore, to produce foundations 
which avoided having to open up the water- 
logged ground which would have meant very 
large and very heavy and, therefore, costly, 
cofferdamming subject to flooding and conse- 
quent softening of exposed plastic clay. 

** Secondly, we wanted to put as light a load 
as possible on the clay to avoid long-term settle- 
ments, and to select a superstructure that was 
least sensitive to settlements should such take 
place after all. These considerations led to a 
scheme which fitted well and naturally into the 
same shape as that of the official scheme, but 
now formed of a series of simple ‘1° beams in 
prefabricated prestressed concrete placed side 
by side, and cantilevered out from the piled 
foundations supporting a small suspended span 
in the centre, all made up in this fashion. 

‘** Because economy in time of construction 
was a factor and also to enable as much work as 
possible to be carried out away from the possible 
flooding on the site, it was decided to divide the 
superstructure into precast sections which could 
be assembled by a large crane, the joints grouted, 
and the whole stressed together, thus making it 
a monolithic structure. The precasting also 
avoided having to cast the fairly tall and narrow 
walls vertically, as by casting them on the flat, 
and by manufacturing them in a factory, their 
high quality—assuring longevity—could be 
guaranteed. 

‘*The construction of the actual bridge on 
site now became a very simple and fast operation, 
as the piled foundations and pile caps at approxi- 
mately ground level could be constructed in a 
very short time and with no permanent effect 
from possible flooding. Simultaneously the 
precasting could proceed and the erection would 
then proceed as follows, without at any time 
obstructing river traffic. 

“The soffit of the bridge is made up of 
inverted prestressed ‘ T ’-beams, each 60ft long 
and making up one-third of the span. The 
sections reaching the abutments are put up 
first, supported at one end on the piled founda- 
tion, and two-thirds of the way to the other end 
on temporary supports (timber piles) erected in 
the river, leaving more than the centre half of 
the river free for river traffic. 


** Vertical panels are then erected on the piled 
foundations and on the centre rib of the inverted 
‘T’-beams, the junctions grouted, prestressing 
cables threaded through, gradually tying the 
structure together and anchoring it back to the 
in situ concrete anchor block over the piled 
foundation furthest away from the river ; 
horizontal panels then placed between the 
flanges of the inverted ‘T’-beams and the 
whole stressed together across the width of the 
bridge to form one continuous curved soffit. 
The cross cables are placed for convenience on 
top of the precast horizontal slabs and concreted 
in with in situ concrete on top of the slabs. 

** Similarly, precast prestressed deck slabs are 
placed spanning from rib to rib, prestressing 
cables placed on top and in situ topping added 
before the whole is stressed or tied together, 
thus acting as one continuous prestressed slab 
spanning crossways from rib to rib. 

* For lightness and economy, it was essential 
to have as few ribs as possible. On the other 
hand, the distance between them was governed 
by the deck having to carry not only the Ministry 
of Transport loading, but also the abnormal 
loading, and thus limiting the economical span 
of the deck. Cross panels were provided at 
regular intervals to ensure stability of the ribs 
and to ensure the working together of the 
several ribs. The central third of the bridge is 
designed in a very similar manner. They are to 
be supported on bearings on the cantilever 
portions already constructed and could easily 
be erected by the crane standing on this already 
constructed part. 

“It will be seen that horizontal forces have 
everywhere been avoided on the foundations and 
this principle also applies to the approach em- 
bankments. The embankments instead of end- 
ing against a retaining abutment are merely 
carried under the cantilever at this natural 
angle of repose.” 

In justification of its rejection of this scheme 
and also of the lowest tender, the Ministry of 
Transport and Civil Aviation has issued the 
following statement : 

“* The first design of the Staines Bridge was 
prepared in 1939 by the consulting engineer, 
Mr. H. W. Fitzsimmons, in collaboration with 
Sir Edwin Lutyens as consulting architect. The 
design, which was for a reinforced concrete arch 
with brick and masonry facework, was approved 
by the Royal Fine Art Commission. When the 
project was brought forward again in 1957 the 
Commission was again consulted and advised 
that the original architectural features should be 
retained. As Mr. Fitzsimmons and Sir Edwin 
Lutyens had both died, the Ministry appointed 
Messrs. C. W. Glover and Partners as consulting 
engineers with Mr. George Stewart as consulting 
architect. 

**The consulting engineers were of course 
free to recommend the most suitable structural 
design for the new bridge and, after reviewing 
the original scheme, they proposed that an alter- 
native design be adopted for a steel and concrete 
framed arch construction supported on cellular 
concrete abutments. This revised design was 
accepted by the Ministry. 

‘The main features of the design are as 
follows: (a) The arch has been designed 
specifically for speedy and simple erection and 
without any temporary construction in the river. 
The welded steel ribs will be prefabricated and 
placed across the river to form a temporary 
construction bridge on which the rest of the 
superstructure will be built. (5) The steel ribs 
will later be encased in concrete to form a 
composite reinforced concrete structure. (c) The 
abutments supporting the arch will be of cel- 
lular concrete construction taken down below 
the poor overlying strata to the stiff London 
blue clay. The cellular construction of the abut- 
ments will minimise the load on the clay and 
ensure a uniform distribution of the load. 

“Tenders were invited in 1959 for the con- 


struction of the bridge on this design and the 
Alderton Construction Company submitted a 
tender which was the lowest by a small amount. 
The Ministry decided, however, to accept the 
next lowest tender from W. and C. French, Ltd., 
because the firm undertook to complete the 
bridge in twenty-one months compared with 
the period of twenty-four months submitted by 
the Alderton Construction Company. This 
saving in time is significant as there are advan- 
tages in completing the bridge in advance of the 
scheduled time for completion of the roadworks 
on either side. 

“The Alderton Construction Company also 
submitted a tender based on an alternative 
scheme prepared by Messrs. Ingerslev and 
Partners. This design consists of precast pre- 
stressed construction with extended cantilevers 
from each bank and a suspended centre span. 
In the view of the Ministry and the consulting 
engineers, this design was unsatisfactory because 
it contained serious defects which made it unsuit- 
able for a bridge of this importance. For 
example, from the sketch plan submitted, the 
footings appeared to be founded at too high a 
level ; the piling was not properly supported 
through the poor strata overlying the blue clay ; 
the steel sheet piling was not an adequate pro- 
tection of the foundations against scour from 
the river; and the uneven loading on the 
foundations was likely to lead to differential 
settlement over a long term. Further, as regards 
the superstructure, it is considered that the light 
nature of the design would be likely to result in 
flexure of the deck which would cause cracking 
in the facework. 

“If the Ministry had found it possible to 
entertain the alternative design it would in fair- 
ness have felt obliged to invite the other eleven 
firms who submitted tenders also to submit 
alternative designs if they so wished. It would 
also have been necessary to proceed to open 
tender if an alternative design had been chosen. 
This process would have greatly delayed the 
construction of the bridge. 

“* Separate from the question of the merits of 
the design of Messrs. Ingerslev and Partners, 
the Ministry points out that it is its well-proven 
practice to appoint leading consulting engineers 
to prepare designs for bridges and to appoint the 
same consulting engineers to supervise on its 
behalf the work of construction when the con- 
tract for the bridge is let. Furthermore, it is 
important that the consulting engineer should 
be completely independent of the contractor. 
The Ministry understands that the members of 
the firm of Ingerslev and Partners, consulting 
engineers, are the same persons as the directors 
of the Alderton Construction Company.” 


Instrument Research Laboratories 


A NEW laboratory block at the premises of 
the Cambridge Instrument Company, Ltd., 
Chesterton Road, Cambridge, was opened by 
Lord Adrian on October 14. The buildings 
comprise a three-storey entrance block and the 
main laboratory block, consisting of four floors, 
each approximately 100ft long and 40ft wide. 
Each floor has a separate function, namely, 
mechanical engineering at ground level, physics 
and electronics on the first floor, physical 
chemistry on the second, and the design and 
drawing-office on the top floor. In the adjacent 
entrance block a spacious hall provides a recep- 
tion area for visitors and contains in one wall a 
large showcase used for the display of different 
aspects of the company’s activities. A corridor 
and staircase give access to the various laboratory 
floors, on each of which the experimental or 
working area is laid out on an “ open vista” 
plan. 

The clean, functional lines of the main building 
are accentuated by large windows running the 
length of the first three floors, underlined with 
panels of Westmorland green slate contrasting 
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Electron-scanning microanalyser for metallurgical analysis 


with light buff brick facing on the side walls. 
The top floor has a long covered balcony over- 
looking the River Cam and Jesus Green. The 
building contractor was J. Jarvis and Co., Ltd., 
who worked to the design of the architects, 
Messrs. Edward D. Mills and Partners 

In visiting the laboratories and adjoining 
works departments after the opening ceremony, 
we had the opportunity to inspect various 
projects in course of development as well as the 
assembly and testing of apparatus already in 
large-scale production. Attention was drawn to 
moving coil galvanometer movements under test 
in which short metal bands under tension replace 
normal jewelled pivots. Not only is a very long 
life claimed under severe vibration, but it is 
expected that the majority of faults encountered 
in moving coil instruments in industrial use will 
be eliminated by the strip suspension, which 
serves also as a control force and electrical 
connection to the moving coil. Elsewhere in this 
section a small experimental moulding plant for 
certain nylon components was seen, and it was 
also stated that the company produces its own 
special-purpose glasses. 

In the medical laboratory an exhibit illustrated 
the development of cardiographs, leading to the 
company’s  fully-transistorised ‘“* Transrite ”’ 
instrument, now being introduced. This incor- 
porates a heated-stylus recorder in overall 
dimensions of 124in by 7in by 1lin and may be 
operated from five standard dry batteries. Also 
shown was the company’s “ Ultramicrotome,” 
with a feed mechanism operating through a 
micrometer and lever system designed to give 
sections of known thickness in steps of 50 
Angstroms from 100 to 1500 Angstroms 

Several exhibits related to the company’s work 
in the analysis of gas in liquids, particularly the 
measurement of oxygen and hydrogen content in 
water. This is becoming of growing importance 
now that increasing temperatures and pressures 
in boilers are limiting the permissible quantities 
of oxygen. The company has developed an 
electro-chemical dissolved oxygen recorder in 
which hydrogen transfers the dissolved oxygen 
physically from the feed water to an electro- 
chemical measuring cell which produces a 
current proportional to the concentration of 
oxygen in the hydrogen. This current is measured 
by a_ self-balancing potentiometric recorder 
calibrated normally in parts per million dissolved 
oxygen in water. Flue gas analysis is another 
subject of study, and an apparatus was shown 


for measuring oxygen and CO, content after 
magnetic deflection of the oxygen, using its 
Work is also in 


paramagnetic properties. 
progress on an improved method of determining 
carbon monoxide concentrations which will 
permit the development of small, semi-portable 
equipment for use in road tunnels, underground 
workings, underground car parks and similar 
sites where conditions may preclude the use of 
more bulky apparatus. Lines of study include 
reduction in size of the air drier and of the 
volume of the air sample necessary for measure- 
ment 

Electrical and electronic exhibits included the 
second production mode! of a precision voltage 
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measuring console deve- 
loped in conjunction 
with the Sperry Gyro- 
scope Company, Ltd., 
incorporating a standard 
cell block, temperature 
control arrangements, 
and mirror’ galvano- 
meter for voltage indica- 
tion, with provision foi 
attachment to air- 
conditioning plant when 
required for service in 
conditions of extreme 
heat and humidity. An 
accuracy of one part in 
100,000 is obtained in 
measuring d.c. voltages 
up to about 48V. 

Of the many types of 
apparatus on view, we 
illustrate a microana- 
lyser for non-destructive 
metallurgical analysis in 
which an area up to 
4mm square at 20kV of 
the surface of a metallic sample is scanned by 
a fine-focus beam of electrons, resulting in 
the emission of X-rays which are passed to 
an X-ray spectrometer. In the illustration 
the electron gun is seen on the control desk 
on the left, while the two display tubes in 
the centre cabinet show simultaneously an 
electron image and an X-ray image of the sample, 
so that a direct visual comparison between the 
surface topography of the specimen and the 
distribution of a selected element can be made 

[Reply Card No. E4832] 


Aerial Photographic Exhibition of 
Quarries and Mines 


A SPECIAL exhibition of aerial photographs of 
quarries and mines opened at the Geological 
Museum, Exhibition Road, South Kensington, 
London, S.W.7,0n Thursday, October 15. Admis- 
sion is free. The exhibition will remain open for 
several months. The photographs show past 
and present surface aspects and effects of quarry- 
ing and mining in the United Kingdom includ- 
ing views of famous mining areas in Cornwall 
and the Mendips, first exploited in Roman times 
or earlier ; and of the great modern open excava- 
tions and quarries for iron-ore, limestone, coal, 
brick-clay, china-clay, sand and gravel, build- 
ing stone, road stone and other raw materials 
which are an essential part of modern economy. 
The exhibition illustrates the great variety of 
useful rocks and minerals found in this country ; 
and the special view of the aerial camera, which 
picks out mines and quarries in sharp contrast 
to their surroundings, emphasises the need for 
careful planning of their extraction—so that 
disturbance to the land surface may be kept at 
a minimum and rehabilitation provided when- 
ever possible. All the photographs exhibited 
are from the Cambridge University Collection. 
They have been taken during recent years by 
Dr. J. K. St. Joseph, Curator in Aerial Photo- 
graphy at Cambridge, from aircraft of the 
Royal Air Force on training flights. 


Silicon Junction Power Diodes 


A series of silicon diodes now being marketed 
in this country by the International Rectifier 
Company (Great Britain), Ltd., Hurst Green, 
Oxted, Surrey, embodies a four-layer process of 
sealing the silicon junction for maximum 
resistance to humidity, shock, vibration and 
temperature extremes. These layers consist of a 
Class H insulating varnish, an acid-resistant 
varnish, a resilient sealant allowing expansion 
and contraction of the assembly under tempera- 
ture loads, and a high-temperature sealant. The 
last-named forms the outer seal with a hard 
layer dimensionally and physically stable over an 
operating temperature range from 20 deg. 
to +130 deg. Cent. Rectifiers with this sealing 
system are described as ** Quad-sealed.”” 

The rectifier ratings are 25A to 35A, 50 to 
500 peak inverse voltage. Maximum reverse 
leakage current is 10mA, full-cycle average, at 





Miniature silicon diode rectifiers with ratings up to 
35A, 500 P.LV. 


130 deg. Cent. base temperature. The large 
anode lug, seen in the illustration, assists in 
dissipating heat from the rectifier junction and 
enables high peak current surges to be withstood. 
A curve published by the manufacturer shows 
that a diode at ambient temperature, before any 
continuous load is applied, will sustain 300A 
peak for one second on a 60 c/s supply, when 
mounted on a 3in by 3in by in aluminium 
cooling fin and forced-ventilated. The rectifiers 
are thus able to withstand starting surges involved 
in d.c. motor operation. A _ typical forward 
voltage drop at SOA average d.c. output in 
half-wave rectification is approximately 1-25V. 
Overall height of a rectifier is 1-219in, maximum 
diameter 0-688in, and approximate weight | oz. 
[Reply Card No. E4842] 


Panel-Mounting pH Meter 


IN order to provide a pH meter suitable for 
mounting in panels with other miniature process 
control instruments, Electronic Instruments, Ltd., 
Lower Mortlake Road, Richmond, Surrey, has 
introduced an industrial instrument, model 
*28AM,” for operating an external recorder, 
controller or moving coil meter. This has 
resulted in a device of much reduced frontal 
area, the panel size being 6in square. Overall 
length of the unit as illustrated is 223in. The 
electrical output is suitable for most potentio- 
meter or current-operated devices, or the meter 
may be used with an electro-pneumatic converter. 

Power supplies may be 100—125V or 195-250V, 
50 c/s or 60 c/s, and the power consumption is 





remote 


operating 
indicator or controller 


Panel-mounting pH _ meter for 


40W. Dip and continuous flow electrode systems 
are available. The circuit consists of two 
balanced d.c. amplifiers each with two stages in 
cascade and coupled back to back so that each 
acts as a cathode follower connected across part 
of the output load of the other. A temperature- 
compensating system corrects both for variations 
in the pH/mV relationship and for e.m.f. zero 
shift of the electrodes due to temperature. The 
instrument may be set up in a known buffer 
solution at one temperature and will then operate 
at any other temperature without adjustment or 
correction. Output is 100 microamp per pH 
into a load of 1500 ohms, and the ranges are 
0-7pH, 0-10pH and 0-14pH. 
[Reply Card No. E4843] 
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Mass Spectrometer for Respiratory 
Studies 

A PROTOTYPE mass spectrometer for respira- 
tory studies has been in use at the medical 
school of Hammersmith Hospital since 1956 
This instrument was developed as a result of 
close collaboration between Dr. K. T 
Fowler, then of the Post Graduate Medical 
School of London, and the mass spectrometry 
team of Metropolitan-Vickers Electrical Com- 
pany, Ltd., Trafford Park, Manchester, 17. 
Experience with the equipment has now led to 
the production by the company of the first 
commercial mass spectrometer made solely for 
respiratory work. 

The ** Metrovick ** mass spectrometer, **MS4,”° 
provides a simple method for the continuous 
analysis of expired gases at the lips, and results 
are presented as a printed record, on meters, 








Control, recorder and tube units (left to right) of mass spectrometer for 
continuous analysis of expired gases 


and on a monitor cathode ray tube. A probe 
may also be used. The apparatus will measure 
simultaneously the concentration of any four 
selected gases in the mass range 17 to 50, 
covering the full respiratory range from water 
vapour to carbon dioxide. Previous mass 
spectrometers made by Metropolitan-Vickers 
Electrical Company, Ltd., have not pro- 
vided this simultaneous four-channel facility, 
and while the present equipment, which we saw 
demonstrated in London last week, is specific- 
ally medical in application, similar apparatus 
could perform a useful function in industrial 
process control. 

Analysis in a mass spectrometer is performed 
by the separation of the molecules in the gas 
sample according to their molecular weights. 
This separation is achieved by bombarding the 
molecules with electrons to produce ions, which 
are accelerated (in a high vacuum) into a mag- 
netic field which deflects them through angles 
up to 180 deg. Since the deflection is greater 
for light than for heavy ions, the ion stream 
separates into separate beams of different 
molecular weight. As the accelerating voltage 
on the ion source is gradually reduced by the 


discharge of a capacitor, beams of ions of 


successively greater mass pass through a single 
slit giving access to a collector plate. The plate 
is scanned continuously by an electron beam and 
the minute currents to which the presence of the 
ions gives rise develop voltages suitable for 
amplification across a high-value resistor. The 
capacitor which controls the passage of the ion 
beams past the “* gate *’ leading to the collector 
plate is charged and discharged twenty-five times 
a second. An indication of the number of ions 
in each beam is given by the amplitude of the 
collector plate currents, and so the proportion 
of molecules of different weight which are pre- 
sent in the beam may be found. 
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The apparatus is housed in three mobile 
cubicles as illustrated. From left to right these 
are the control unit, recorder unit, and tube 
unit. Only electrical connections are required 
between these units. The tube unit contains the 
analyser tube and associated pumping equip- 
ment, and the electron beam supplies. The 
vacuum pumps used for evacuation of the tube 
are a “* Metrovac AO22 ”’ air-cooled oil diffusion 
pump and a “ Metrovac DRI” rotary vacuum 
pump. The pump used on the sampling system 
is also a “* DRI.” 

In the control unit are incorporated all the 
controls for operating the mass spectrometer 
direct from the mains supply. The main ampli- 
fier is coupled to the following circuits in such 
a way that although the individual stages are 
d.c. amplifiers, the overall effect is that of an 
a.c. amplifier. This removes the necessity for 
the highly stable power supplies essential with 
d.c. amplifiers. The 
equipment is supplied 
normally for 230V, 50 
c/s, Mains and consumes 
3-S5kW. A 60c/s model 
can be supplied as an 
alternative. 

At the top left of the 
control unit can be seen 
the cathode ray tube 
showing the full mass 
range being scanned. 
Below it are the meters 
for reading selected 
peaks in the range, which 
are picked out by operat- 
ing controls on sub- 
chassis below each meter. 
Peaks selected are in- 
dicated by a brightening 
of the cathode ray tube 
trace. The tube may be 
connected into a number 
of points in the circuit 
for monitoring wave- 
forms by means of a 
wander plug and jacks. 

The recorder used its 
a ‘Sanborn’ heated 
stylus recorder with four 
channels. The four 
recorder amplifiers are 
mounted below it. Nine 
Paper speeds between 
the limits of 0-25mm_ per second and 100mm 
per second are provided and the 200ft roll of 
waxed recording paper allows approximately 
three hours of recording at the usual paper 
speed of 5mm per second. 

An equipment of the type described is being 
shipped to the Department of Medicine of the 
University of Sydney, and another is on order 
for the Royal Air Force School of Aviation 
Medicine in connection with the high altitude 
chamber, where it will be used for investigating 
the effects of explosive decompression. 


{Reply Card No. E4851] 


Electric Motor for Vibrating Drives 


WE illustrate a new electric motor which is 
specially designed for vibrating drives and is 
being produced jointly by The English Electric 
Company, Ltd., Bradford, and the Grantham 
Electrical Engineering Company, Ltd., Gran- 





In this motor for vibrating drives the vibration is 
produced simply by adjustable out-of-balance weights 
mounted on each shaft extension 
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tham, Lincs. It can be used wherever vibrating 
motion is needed, as in drives for conveyor, 
screening, hopper and continuous drying systems 
and in machines for tamping, crushing and 
grinding. 

In these motors, vibration is generated by 
out-of-balance weights fitted at either end of the 
motor. The weights are secured by single bolts 
and can easily be adjusted to give the required 
output. The motor is of robust construction 
with heavy-duty permanently-lubricated bear- 
ings to carry the out-of-balance loading inherent 
in this kind of duty. The makers report that 
tests have indicated a life expectancy of several 





Permanently-lubricated heavy-duty bearings of vibrat- 
ing-drive motor 


thousand hours. High tensile steel is used for 
the shaft, the motor is totally enclosed, dust- 
proof and weatherproof and the frame is of 
nodular cast iron with integral feet. The motor 
is built to B.S.2613, with class-E insulation on 
the windings, allowing a temperature rise of 
65 deg. Cent. above an ambient temperature 
of 40 deg. Cent. Normally it is available for 
operation on three-phase 50 c/s supplies at 
110V to 650V. 

Because of its vibratory motion the motor 
must be mounted on a resilient base. 

The main particulars of the range are tabulated 
here : 

Vibrating Drive Units in Current Range 


Synchronous Centrifugal! 


Type Horsepower speed,r.p.m. | force, Ib 
V1IsO2 4 3,000 2,000 
V1I504 f 1,500 1,120 
V1100 2 i 3,000 3.400 
V1il00/4 i 1.500 2.463 
V1200 2 14 3,000 5.500 
V1200,4 1,500 4.938 
V1300 2 4 3,000 10.000 
V1300 4 14 1,500 7.408 


[Reply Card No. E4852] 
Planté Cells for Standby Power 


INTRODUCTION of a new range of Planté 
batteries is announced by Chloride Batteries, 
Ltd., Clifton Junction, Manchester. They are 
stated to effect a saving in space of up to 50 per 
cent compared with cells made to B.S.S.440, 
with a reduction in weight. Improved perform- 
ances at high rates of discharge are quoted, 
ranging from an increase of approximately 
14 per cent at the one-hour rate to an increase of 
100 per cent at the three-second rate of discharge. 
The cells have been specially designed for stand- 
by duties entailing discharge rates between the 
three-hour rate and the very high rates demanded 
for switch-closing purposes. They are well 
suited to trickle-charge operation and are now 
being fitted in all ‘‘ Keepalite *’ emergency light- 
ing units. Other applications are switch- 
tripping, telephones, supervisory and signalling 
duties. The fourteen sizes of cells in the new 
range have capacities between 15SAh and 400Ah 
at the ten-hour rate of discharge. For duties 
requiring extra-high currents the cells can be 
supplied with copper inserts in the pillars to 
increase conductivity. These units of excep- 
tionally low resistance widen the field of appli- 
cation to include stationary engine starting, 
‘“* no-break ”’ or continuity sets, standby diesel 
plants, circuit breaker closing solenoids and 
essential services for nuclear reactors. 


{Reply Card No. E4853) 
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Yield Mechanism for Friction Props 


A Form of construction by which telescopic 
friction props are given yield characteristics 
closely approximating to those of hydraulic props 
has been devised at the National Coal Board’s 
Central Engineering Establishment at Stanhope 
Bretby. It is claimed that the yield load of the 
prop is achieved with negligible initial con- 
vergence and then remains practically constant 
for the remainder of its travel. The yield load is 
governed by a very highly rated spring which 
is shown diagrammatically in our illustration 
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Arrangement of yield mechanism in a friction prop 


The mechanism consists essentially of inner A 
and outer B annular wedges. When the prop is 
subjected to a collapsing axial load. radial 
pressure is created between the outer wedge and 
the inside surface of the prop’s lower tubular 
member and the frictional force so developed 
creates the necessary yield load of the prop 

The roof load imparted on the upper telescopic 
member is transmitted to the inner wedge 
through the very highly rated spring C, which 
can be provided by a bank of Belville washers or 
stiff rubber rings. At the required yield load 
the deflection of this spring assembly allows an 
abutment, D, at the base of the upper member, 
to contact the top edge of the outer wedge, B, 
and thus prevent any further tightening action 
between the wedges. The outer wedge is of 
segmented construction so that it can expand 
radially as the inner wedge is pushed into it. 
Keys provided between the segments prevent 
any relative movement other than the radial 
expansion. The surfaces of the outer wedge 
segments have friction pads bonded to them to 
grip the inner surface of the lower member. 

Since the wedges are self-tightening, it is only 
necessary to provide a small initial grip between 
them as a basis for the increase of resistance 
This initial grip is provided by a retarning spring, 
E. inserted between an extension of the inner 
wedge and the bottom of the outer wedge. 

The prop is set by driving in a setting wedge 
which raises the cap up into contact with the 
roof or roof bar. To release the prop the setting 
wedge is first driven out to lower the prop cap 
and a release wedge is then used to break the 
grip between the yield mechanism wedges. The 
main advantage of this mechanism is that the 
yield load of a prop is controlled automatically. 
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Amplifiers for Servo Systems 


WE have received particulars of new transistor 
and magnetic amplifiers for use with Pullin 
Size 10 and Size 15 servo-motors from R. B. 
Pullin and Co., Ltd., Phoenix Works, Great 
West Road, Brentford, Middlesex. The tran- 
sistor amplifier “TA.1.G,” is designed to 
provide the control phase power for a Pullin 
Size 10 servo-motor or Size 10 motor-generator, 
but will also drive any suitably-wound Size 15 
servo-motor or, through a centre-tapped trans- 
former, other forms of load. The amplifier 
circuit consists of two stages of pre-amplifica- 
tion directly coupled to a driver stage, followed 
by transformer coupling to a pair of output 
transistors. A balanced 400 c/s supply of 26V 
is used normally, and undergoes full-wave 
rectification by a pair of silicon diodes, but the 
amplifier may also be powered with I8V d.c 
Nominal output power is 4W at an ambient 
temperature of 55 deg. Cent. but up to 6W can 
be obtained below 50 deg. Cent. Two terminals 
and a built-in resistor of 22kQ are provided as a 
summing point for several signals in feedback 
systems, and other summing resistors may be 
added externally. 

Most of the amplifier components are mounted 
on a printed card, and the whole assembly is 
moulded into a block of silica-loaded resin 
measuring 2jin by 24in by I4in (including 
connector spills), and weighing 12 oz. 

The Pullin-Kearfoot magnetic amplifier is 
made in two versions, “* R601-1 °° for ambient 
temperatures at --55 deg. Cent. to +-71 deg. 
Cent., and “ RH601-1”’ to special order for 
ambient temperatures from 55 deg. to +-125 
deg. Cent. It is for use with Size 15 servo- 
motors and gives a power output of SW maximum 
in the form of a phase-reversible a.c. signal to 
the servo-motor control phase. Input to the 
control winding may be a directly-applied d.c. 
signal of reversible polarity or alternately- 
switched positive and negative signals from an 
external double-triode operating on 220V, 
400 c/s. The amplifier primary is for connection 
to a 115V, 400 c/s supply. The amplifier 
measures 3}in high overall by I4in by 2$in and 
weighs 18 oz. 

[Reply Card No. E4862] 


Troughing Idler Belt Conveyor 
Structure 


AN idler belt conveyor structure developed by 
the Mining Engineering Company, Ltd., Wor- 
cester, has idler assemblies in which the trough- 
ing angle increases under loaded belt conditions 
to enable the maximum carrying capacity of 
the belt to be used without spillage. When the 
belt is unloaded it is only shallowly troughed 
into contact with a centre idler so that it is effec- 
tively trained. 

As shown in the illustration the main conveyor 
structure is of light, simple construction with 
stools made from rectangular tubes connected 
by a welded cross member. A 4in diameter 
return roller above the cross member positions 
the belt Ift above floor level. These rollers are 





Idier belt conveyor structure in which the troughing angle increases in propor- 24 
tion to belt loading conditions 
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adjustable for belt training purposes. Tubular 
stringers are secured in the cradle tops of the 
stool legs by simple knock-out pins, and the 
form of connection, whilst imparting lateral 
rigidity, gives a degree of vertical flexibility 
to enable the structure to follow undulations 
in the floor. 

Each idler assembly consists of three rolls 
rotating on sealed, grease packed ball bearings, 
the centre roll being coupled at each end by flat 
chain links to the inner ends of the side rolls 
A heavy spring assembly enclosed within each 
side roll is coupled to hooked bars which are 
used to suspend the idler resiliently in the main 
structure. Steel clips located in spigots in holes 
in the stringers receive the hooks and position 
the idlers in the structure. 

It will be appreciated that with this form of 
idler construction the idlers trough against the 
spring loading in relation to the weight of 
material on the belt up to the limit imposed by 
the restriction of spring yield. When a belt is 
unloaded the idler trough'ng angle is about 
20 deg. and this angle increases progressively 
with belt loading up to a limit of about 35 deg. 
with a fully loaded belt. In a typical structure 
of this design such as that illustrated the stools 
are set at 9ft centres with the idlers at 4ft 6in 
centres. 

[Reply Card No. E4863] 


Welding Equipment for Thin 


Materials 


_ WE are informed by Quasi-Arc, Ltd., Bilston, 
Staffs, that a new equipment known as the 
* Sigmette ’’ has been introduced for the rapid 





** Sigmette ’’ welding gun for thin materials. This 
gun is continuously rated at 125A for 0-030in wire 
and 200A for */,,in and jin wires 


semi-automatic welding of light gauge ferrous 
and non-ferrous metals. The equipment is 
based on the established ‘* Sigma’ process, 
using a continuous coil of bare wire electrode 
and shielding by argon gas or by carbon dioxide. 
With the new equipment welding is carried out 
by what is known as the * short-arc ”’ technique, 
whereby the metal transfer is in globular form, 
as distinct from the “spray” type of transfer 
normally associated with ‘Sigma’ welding. 
A portable lightweight 
gun used with the equip- 
ment enables welding of 
all materials to be carried 
Out in every position, in- 
cluding vertically and 
overhead, as only the gun 
needs to be carried to the 
work. The process has 
further advantages when 
welding relatively thick 
materials, as the operator 
can weld comfortably in 
confined spaces or in 
areas remote from power 
and gas supplies without 
having to move heavy 
equipment. 

The welding = gun, 
which is illustrated above 
weighs only 3 Ib I oz, 
and is designed to carry 
a spool having either 
1 lb of aluminium or 
24 Ib of ferrous wire. 
This weight of wire is 
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sufficient to enable welding for periods of up 
to three-quarters of an hour on one spool. In 
the gun the wire is positioned initially by use 
of an inching button in the base of the handle. 
Subsequent pulling of the trigger starts the 
gas flow and initiates a slow wire feed, and as 
soon as the arc strikes the full wire feed speed 
comes into operation at a rate which is set by 
adjusting a knob on the voltage control unit. 

The gun handles three sizes of wire, and it is 
continuously rated at 125A for 0-030in wire 
and at 200A for */gin and yin wires. The 
standard medium-speed wire feed motor fitted 
gives a wide range of applications with all wire 
sizes. If required, high-speed or low-speed 
motors can be supplied for special work when 
using 0:030in or yin wires. The motors are 
interchangeable and the complete range of 
applications can be covered using only one 
gun. 

A compact voltage control unit, weighing just 
over 19 1b, controls all the welding variables 
including wire feed speed and gas flow, and 
once they have been set they are automatically 
operated by the trigger control on the gun. 
Standard 30ft leads are fitted between the control 
and gun to permit a wide radius of operation 
without having to move the equipment. For 
the d.c. power supply it is recommended that 
the maker’s ““MFB 225” lightweight motor 
generator set is used. This machine has an 
output current range of 20A-225A at 45V-60V 
open circuit. When used with ‘ Sigmette”’ 
equipment a contactor cubicle is supplied com- 
prising a 200V/250V single-place SOOVA trans- 
former with a 115V secondary supplying operat- 
ing current to the gun and control, and a con- 
tactor continuously rated at 200A. 

[Reply Card No. E4864] 


Versatile Analogue Computer 


THe forthcoming introduction of a multi- 
purpose analogue computer embodying numerous 
developments of importance to the scientist and 
mathematician, is announced by Short Brothers 
and Harland, Ltd., Castlereagh, Belfast. Basically 
the instrument is a 112-amplifier linear computer 
and consists of seven standard racks fronted 
centrally by a double-pedestal desk. Variations 
to meet individual requirements can be obtained 
by plugging specified components into the 
standard racks. Up to nine special non-linear 
components can also be incorporated if desired. 

A new amplifier unit has been designed for 
this computer, having a main amplifier gain 
greater than 10° and a short-term drift better 
than 10zV in order to maintain an accuracy of 
0-01 per cent. The amplifiers are contained in 
one rack of each twin-rack unit beyond the ends 
of the control desk. The other rack of each 
unit is a double-walled, temperature-stabilised 
oven containing the passive elements. All units 
plug in from the front, the temperature-sensitive 
elements being at the rear of the sub-chassis. 
The rear of each sub-chassis enters an inner 
enclosure which is maintained at a constant 
temperature +0-5 deg. Cent. 

A highly flexible form of patch panel has been 
evolved with the object of relieving the operator 
of unnecessary work. Any passive element 
output may be connected to any active element 
input in one half of the panel, and any active 
element output to any passive element input in 
the other half. These connections are made by 
single-pin plugs and single patch cords, none of 
which needs cross, although up to 100 cords 
may be employed per panel. 

Potentiometers are servo-set to an accuracy 
better than 0-01 per cent in an average of less 
than one second. In addition, fourteen manually- 
set potentiometers are provided for variations 
within a problem. Selector buttons are used to 
connect any amplifier output to any measure- 
ment channel or to set up any potentiometer. 

Thirteen measurement channels are provided, 
consisting basically of a six-channel mirror 
galvanometer recorder with ultra-violet printing, 
a twin-beam oscilloscope, three separate volt- 
meters, and a digital voltmeter displaying a 
four-digit decimal fraction of 100V accurate to 
0-O1 per cent. 

(Reply Card No. E4871] 
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Automatic Stokers 


A NEW automatic cOal stoker, known as the 
* Vekos,” is being manufactured by G.W.B. 
Furnaces, Ltd., Dudley, Worcestershire. In this 
stoker the coal is burned in a water-cooled com- 
bustion chamber and the hot gases of combustion 
directed into the boiler. 

As can be seen in the diagram, a screw con- 
veyor, which has a specified hourly throughput, 
carries the coal to the top of the combustion 
assembly and drops it into the vortex chamber 
where it is spread evenly in a thin layer on the 
fire-bed. The combustion air is divided into 
three separate volumes and introduced to the 
furnace at three different points so as to assist in 
providing a high combustion efficiency. Primary 
air is directed underneath the grate, in which the 
passages provide high resistance to the air flow, 
maintaining an even air pattern through the fire. 
Secondary air is directed over the hearth through 
a duct set tangentially in the vortex chamber, 
whilst the tertiary air is supplied at the throat 
between the stoker and the boiler. Each amount 
of air is set for optimum conditions and is 
provided by a common fan. The three dampers 
governing the various air flows are adjusted and 
pre-set in relation to each other. 

The fan and screw conveyor are controlled 
through either a temperature or a steam pressure 
regulator, depending upon whether the boiler is 
arranged for water heating or steam raising. 
When the required temperature or pressure Is 
reached, the air and the fuel rates are auto- 
matically reduced to suit the load. When extra 
output is required, the air and fuel are again 
automatically adjusted to meet the increased 
requirements. 

The stoker is designed to burn all types of 
bituminous fuels and even strongly caking coals. 
The makers state that these units have been 
successfully used in tropical countries for burning 
nut shells and husks left over after extraction of 
vegetable oils. Small coal may also be burnt, 
although it is advisable, in order to guarantee 
maximum efficiency, that the amount of fines 
below tin should not exceed 35 per cent and 
that the moisture content limits should be 
around 15 per cent. The upper fuel size would be 
of the order of lin. 

The special coal feed arrangement is designed 
to produce an even fire-bed, and it is claimed 
that a consistently high CO, value of 14/16 per 
cent is obtained under normal operation, without 
producing smoke. Infiltration of air into the 
side passes, as for example, with a _brick-set 
boiler with induced draught, is considerably 
reduced, since the air supply to the “ Vekos”’ 
stoker can be pressurised to offset the slight 


Boiler house with ‘* Vekos,”’ 
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back pressure of economiser, superheater, and 
other resistances. In such cases it is normally 
necessary to break the natural chimney draught. 

Maintenance of the stoker is said to be very 
simple, as raking of the fire-bed is not necessary, 
and the usual attendant problems associated 
with strongly caking fuels are eliminated. The 
furnace bed needs occasional cleaning, the fre- 
quency depending on the ash content of the fuel 

For these installations two methods of electric 
control are available, the first of which includes 
an on-off control, whereby at a predetermined 
boiler pressure or temperature, the unit is 
switched on or off. Should the periods when 
the stoker is switched off be excessive, the unit 1s 
simply adjusted to a lower level of working. 
The other method functions by means of “ high/ 
low ’’ control, in which a screw conveyor motor 
having two speeds is employed. In this case, 
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Diagrammatic cross section of stoker 


instead of the stoker being switched off at a 
predetermined boiler pressure and temperature, 
the gearbox is changed to a lower speed and the 
air quantity is automatically controlled to give a 
constant fuel-to-air ratio. When the steam 
pressure or temperature drops, the unit is then 
switched back to normal maximum. This 
control is effective down to 50 per cent of the 
total capacity of the stoker. 

The stokers can be used on most types of 
boilers and they are made in single units ranging 
from 165 1b to 7701b coal per hour. Where 
required, twin stokers may be fitted, thus doub- 
ling the fuel-handling capacity up to a maximum 
of 1540 lb coal per hour. 

[Reply Card No. E4872] 





stokers, on two boilers with an output of 6000 !b steam per hour; and a 
third boiler with an output of 3600 Ib per hour 
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Industrial and Labour Notes 


Iron and Steel 


Ihe Iron and Steel Board’s latest 
production statement shows that the improve- 
ment in the British steel industry, which has 
been steadily gaining strength throughout 
this year, continued during September. Pig 
iron production averaged 251,100 tons a 
week, which represents an annual rate of 
13,057,000 tons, compared with a rate of 
12,009,000 tons in September, 1958. Steel 
output in September averaged 426,400 tons 


a week and was thus at an annual rate of 


22,171,000 tons, compared with 19,169,000 
tons in September last year. In the third 
quarter of this year, steel production was 
12 per cent higher than in the comparable 
quarter of last year, though it was still 6 per 
cent below the output achieved in the third 
quarter of 1957. 

The Board says that steel production ts 
likely to rise still further as additional 
capacity becomes available at the strip mills 
and as demand increases in other sectors of 
the industry. Cold reduced sheet production 
from the continuous mills in the first eight 
months of this year was 10 per cent up on the 
corresponding period of last year. It will be 
recalled that, in the Iron and Steel Board’s 
last annual report, the hope was expressed 
that, as a result of new capacity coming into 
operation, home supplies of sheet would 
expand sufficiently to meet the rapidly 
growing demand and remove the need for 
imports by the end of this year. But the 
Board now says that teething troubles with 
new plant have slowed down this expansion a 
little. The most recent assessment indicates 
that supplies of cold reduced sheet from the 
continuous mills are expected to rise next 
year by about 25 per cent or by rather more 
than 400,000 tons over the present year’s 
supplies. 


Industrial Trends 


The Federation of British Industries 
has recently completed another inquiry into 
industrial trends in the United Kingdom. It 
is the sixth examination of its kind made by 
the F.B.]. over the past two years, during 
which period, it is stated, “the industrial 
trends have changed from slightly downward 
to markedly upward.” This latest inquiry 
was made at the beginning of this month 
(before the general election) and showed 
continuing expansion over a wide front. 
Ihe improvement, the F.B.I. says, is expected 
to continue though it has not yet led to a 
corresponding expansion in the plans for 
capital investment. 

In the fifth inquiry, which was made in 
June, an outstanding point was the indication 
of increased output. This trend has con- 
tinued, 55 per cent of the firms which replied 
in October reporting output increases and 
only a scattered 8 per cent reporting decreases. 
The increases, the F.B.]. comments, are 
widespread but not universal. The number 
of operatives employed and the number of 
hours worked per man have increased more 
markedly than in June. That, it is stated, 
indicates a change of trend, more firms 
finding it harder to get the labour they need. 
This trend, however, is not strong. The cause 
of increased output has been the steady rise 
in orders received. Another reflection of the 
increased output is the fact that 50 per cent 


of the firms which replied to the F.B.1I 
inquiry are now working to capacity, com- 
pared with 20 per cent last February. 

But, the F.B.1. adds, the point has not yet 
been reached at which there is widespread 
planning of new capacity. Here, the trends 
differ between buildings on the one hand and 
plant and machinery on the other. For the 
latter, the downward trend was checked in 
June. So far as new building is concerned, 
however, the downward trend, which was 
lessening in intensity up to June, shows no 
significant improvement in the October 
inquiry. 


Export Prospects 


[he October issue of the Export Guide, 
which is prepared quarterly by The General 
Electric Company, Ltd., gives the prospects 
for thirty-six product groups of British 
exports to thirty-four major markets. It 
says that, for the remainder of this year, 
export prospects are “* good ”’ in seventeen 
countries, ** improving ”’ in thirteen countries, 
** deteriorating ’’ in two countries and ** bad ” 
in two countries. 

Commenting on the trade prospects in the 
“outer seven,” the Export Guide says that 
the political will to agreement of the seven 
negotiating countries ensures that the Euro- 
pean Free Trade Association will come into 
force by the middle of next year, when the 
first reduction in tariffs—20 per cent—on 
industrial trade between the member countries 
is due to take effect. There is no doubt that 
the considerations behind the European 
Free Trade Association of the “ outer 
seven’ are essentially political. But it is 
hoped to be a step towards a wider agreement 
on the lines of the original Free Trade Area 


proposals which came to grief at the end of 


last year. It is open to question, the Guide 
remarks, whether the new alignment will 
contribute to that object or whether it may 
not create further difficulties. If the two 
separate groupings continue their divergent 
ways for long, they will tend to loosen those 
very ties which at present encourage a wider 
grouping and the hoped for economic unity 
of Western Europe will be remote. 

Last year, the ** outer seven” countries, 
with a population of 37,000,000 people 
(excluding the United Kingdom) imported 
£2,954:7 million worth of goods from all 
sources. Of that total, £1324 million was 
imported from the Common Market countries 
and £372-8 million from the United King- 
dom. In order of importance as importers 
of United Kingdom goods, Sweden comes 
first (£118,400,000), followed by Denmark 
(£109,100,000), Norway (£72,200,000), Swit- 
zerland (£34,400,000), Portugal (£21,900,000) 
and Austria (£16,700,000). 


Trade Union Thinking 
The David Brown Corporation has 
recently held a week-end management con- 
ference which was attended by thirty senior 
executives from its various factories in the 
United Kingdom. The object of the con- 
ference was to bring all the divisional and 
general managers together to discuss some 
of the broader aspects of current and potential 
industrial problems. 
One of the papers presented for discussion 
was by Mr. Lewis Wright, chairman of the 


I.U.C. production committee. His paper 
was entitled “‘ Trends in the Trade Union 
Movement.” Mr. Wright prefaced it by 
saying that there were bound to be funda- 
mental differences between the workers’ 
approach and the employers’ approach to 
various industrial problems. But, he added, 
in recent years especially, the trade union 
movement had realised that if workpeople 
were to improve their standard of living and 
if they were to get more of everything, then, 
first of all, there must be more of everything 
to get! That was why trade unions had 
interested themselves a great deal in pro- 
ductivity as well as in the need to produce 
more. 

As to what could be expected of the trade 
union movement in these days, Mr. Wright 
said that a number of points must be kept in 
mind, points like the problem of co-operation, 
the attitude to productivity, problems of 
communication within firms and problems of 
redundancy because of technological change. 


When any undertaking was considering 
change, particularly the introduction of 


labour-saving machinery, it must consider 
the human problems involved from the very 
beginning of the exercise and not merely as 
something that must be looked at to avoid 
trouble. If employers ignored the ** technical- 
human” equation, Mr. Wright commented, 
they were making a rod for their own backs. 
Technical efficiency could not be achieved at 
the expense of human dignity. One of the 
most restrictive bottlenecks to increased 
industrial productivity, Mr. Wright con- 
tinued, was the problem of redundancy. 
Matters such as retraining and catering for 
changes through normal labour turnover 
should be considered in the initial stages of 
any development planning. If, when all was 
done, there were still some who could not be 
absorbed directly, then there should be 
something in the way of financial assistance 
until they could be rehabilitated within the 
firm itself or elsewhere. That, Mr. Wright 
claimed, was not just sheer generosity ; it 
was essential to the achievement of increased 
productivity. 


Electricity Council’s Scholarships 


The Electricity Council is sending to 
grammar and public schools throughout 
Great Britain details of sixty-one university 
scholarships which are being offered by the 
electricity supply industry. It is stated that 
the scholarships are worth £450 a year for 
three years at Oxford and Cambridge and 
£400 at other universities. Both boys and 
girls are eligible to apply. Scholars will be 
expected to read for degrees in science or 
engineering, to fulfil certain training require- 
ments, and to return to the industry for two 
years after taking their degrees. There are 
no other “* strings ” attached to the offer. 

The Council points out that the electricity 
supply industry is expanding rapidly and 
that modern technical advances, such as the 
development of nuclear power, make impera- 
tive the recruitment of highly-qualified tech- 
nical staff. These scholarships are intended 
to help the industry to meet its future require- 
ments for such staff. Last year, when the 
scholarship scheme was launched, forty-four 
awards were made, the holders of which are 
now beginning their university courses. 
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West German Synthetic Rubber 
Plant 


HE Bunawerke Hiils, G.m.b.H., synthetic 

rubber plant at Marl, has an annual capacity 
of 45,000 metric tons. Its design was provided 
by its parent concerns, drawing on domestic 
and American experience in this field. The 
company had the technical assistance of the 
Houdry Process Corporation for butadiene 
production, and of Esso Research and Engineer- 
ing Company for its concentration, as well as 
of the Firestone Tire and Rubber Company for 
the design of polymerisation and coagulation 
units. The design of 
the plant was carried 
out by the Engineering 
Department of Chemi- 
sche Werke Hiils A.G. 

To the sponsors of this 
undertaking it became 
obvious that for an all- 
round rubber to be used 
both in manufacturing 
tyres and other rubber 
goods and to be blended 
with natural rubber, 
only the  butadiene- 
Styrene co-polymer was 
suitable. At the end of 
the second world war 
German experience had 
established that  buta- 
diene was a good raw 
material for synthetic 
rubber and that emulsion 
polymerisation could be 
far better controlled in 


——— 
n-BUT) | Ec 
a BUTANE 

STORAGE 

REFINERY STORA 





large-scale operation plant. 

than the mass _poly- 

merisation process. The 

undesirable branching observed in emulsion 


polymerisation of butadiene alone could be 
reduced to a tolerable degree by the co-polymeri- 
sation of butadiene with mono-olefins. 

The most suitable mono-olefin as a co-adduct 
to butadiene for an all-round rubber proved to 
be styrene. The free radicals required for carry- 
ing out the polymerisation process were supplied 
by peroxides. Modifiers were applied to reduce 
branching and the degree of polymerisation 
without reducing the rate of the latter. As a 
consequence processing of the product was 
rendered easier, but still entailed thermal degrad- 
ation. Finally, it had become known that by 
the application of redox systems, at tempera- 
tures of around 41 deg. Fah. with good reaction 
rates, a rubber of good “ processibility ’’ could 
be obtained. 

The corresponding formulations included, in 
addition to the peroxide catalysts, also reducing 
agents or in addition to oxidants and reductants 
also admixtures of ferro compounds. Other 
formulations contain complex iron and sequester- 
ing agents like ethylene diamine tetra-acetate 
(“* Trilon B’’) to form heavy metal ion complexes. 
Aliphatic amines had, too, been applied as 
activators. Under war and post-war conditions 
these promising techniques could not be utilised 
in large-scale production in Germany. It was 
thus evident that the new German plant, aiming 
at the manufacture of a high-quality product 
would of necessity follow to a large extent the 
lines of development in the United States. 

During preliminary planning of this German 
plant details of a poly-cis-1, 4-isoprene synthesis 
of a quality at least equivalent to natural rubber 
were published in the United States. In the 
meantime it also became known that 1, 4-cis- 
polybutadiene obtained by stereo-specific acting 
catalysts is a rubber. 

The £15,000,000 Hiils plant is owned by 
Western Germany’s four major chemical com- 
panies. Fifty per cent of the share capital of 
DM.42,000,000 is held by Chemische Werke 
Hiils, and 164 per cent each by the Bayer, the 
Héchst and the Badische Aniline (BASF) 
groups. Designed for an initial production of 
45,000 metric tons a year, this capacity is soon 
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to be expanded to 70,000 tons, and eventually to 
90,000 tons. 

Of fundamental importance to the manufac- 
ture of synthetic rubber are the price and quality 
of the raw material, especially butadiene. Plans 
for producing butadiene via ethylene and ethyl 
alcohol were dropped because of the high invest- 
ment costs involved. It was therefore decided 
that a petroleum basis for manufacturing buta- 
diene would be expedient, the more so as the 
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Fig. 1—Simplified flow diagram of Bunawerke Huls G.m.b.H. synthetic rubber 
The figures represent throughput in tonnes per annum 


its capacity as major user of petrol—would safe- 
guard the crude oil material basis. And since 
n-butylene was not available in sufficient quan- 
tity in the Federal Republic it was decided to 
employ n-butane as starting material for prepar- 
ing butadiene. 

The accompanying diagram, Fig. 1, gives a 
simplified outline of the process used in the 
German plant. The conversion of n-butane to 
butadiene is carried out according to the Houdry 
Process. In this catalytic dehydrogenation 


technique, operating at around 110 deg. Fah. 
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and 2\b per square inch absolute pressure, 
butylene and coke are formed in addition to 
butadiene, the coke being deposited on the 
catalyst. These reactions are highly endo- 
thermic. The heat is supplied by superheating 
the catalyst bed in an alternating cycle by hot 
air, followed by gas containing n-butane, when 
the excess heat is utilised for the dehydrogena- 
tion reaction. The fluctuation in temperature 
amounts to around 45 deg. Fah. 

During the air heating periods the catalyst is 
regenerated by the combustion of the deposited 
coke. In theory, the heat of combustion of the 
coke will suffice to supply that needed for the 
process. In practice, however, a large supply of 
air is applied to heat the catalyst during the 
regeneration period as uniformly as possible. 
For superheating, approximately the heating 
value of the coke is required additionally as fuel 
gas. In this plant, the five minute dehydrogena- 
tion cycle is succeeded by a five minute regenera- 
tion cycle with air. 

The switch-over which, for reasons of economy 
and safety, is accompanied by purging and 
evacuation, takes nearly two and a half minutes. 
The total cycle is resumed after fifteen minutes. 
Three reactors are successively operated in a con- 
tinuous rotation. The control of switching-over 
from the dehydrogenation to the regeneration 
cycle necessitates a fully automatic mechanism, 
which is operated hydraulically and regulated by 
an electric cycle timer. During the dehydro- 
genation operation the catalyst loses in activity. 
For this reason the dehydrogenation unit was 
subdivided into two parallel systems of three 
reactors each, whereby each system could be 
shut down separately. Part of this section of 
the plant is shown in Fig. 2. 

In West Germany the price of n-butane is far 
above that in the United States. In order partly 
to circumvent this handicap, efforts have been 
made to improve the yield and throughput of 
butadiene plants. The arrangement of reactors 
means a certain rise in capital costs, but it also 
confers certain operational advantages. Thus, 
it gives a continuous supply of butadiene whilst 
the catalyst is being replaced. Moreover, a 
better yield of the material is obtained since the 
individual periods are shortened and the over- 
lapping time for purging between production 
and regeneration times is improved. The stan- 
dard arrangement provides for two reactors each 
in production ; two in regeneration and one in 
purging. In this plant the time for purging has 
been doubled. The high price of n-butane in 
Western Europe caused the German technicians 
to decide in favour of a process which would 
guarantee a safe and uninterrupted operation. 





Fig. 2—Dehydrogenation plant for the production of butadiene from n-butane. In the foreground may be seen 
the cooling tower for the reaction gas. In the background are the separators for the preliminary 
purification of butadiene 
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Fig. 3—Butadiene purification plant. Here the 


butadiene produced in 
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the dehydrogenation plant is 


separated from all by-products and by distillation brought to the degree of purity required for poly- 
merisation with styrene 


The crude butadiene obtained by dehydro- 
genation has a concentration of approximately 
12 per cent ; the balance is butylene, butane 
and a certain amount of iso-C,-hydrocarbons. 
The recovery of butadiene from these hydro- 
carbons is carried out by the copper ammonium 
acetate extraction process, by which it is selec- 
tively removed at a low temperature. This 
technique was developed in the United States 
by Esso Research and Engineering Company 
and is operating satisfactorily. The butadiene 
obtained by this method and subsequent distilla- 
tion has the purity required for the rubber syn- 
thesis. The butadiene concentration plant 
(Fig. 3) is additionally equipped for processing 
the butadiene not converted in polymerisation. 
It has, however, been found that this will accumu- 
late by-products, which influence both yield in 
polymerisation and quality of the rubber pro- 
duced. The styrene required for the rubber 
synthesis is made available by Chemische Werke 
Hiils adjoining the new Bunawerke Hills plant 

The conversion of butadiene and styrene to 
butadiene-styrene co-polymer is operated con- 
tinuously in two polymerisation batteries of ten 
agitators, each arranged in series. Each agitator 
has a capacity of 5300 U.S. gallons. Refrigera- 
tion of the contents is effected in a vertical tube 
system inside the agitator by means of evaporat- 
ing ammonia. Special pumps feed the base 
materials for polymerisation, such as butadiene, 
styrene emulsifier, activator and modifier, jointly 
through a pre-cooler and into the first agitator. 
The oxidant is fed separately. The redox system 
unployed is that of ferro-pyrophosphate, p-men- 
thane hydroperoxide and “Trilon B” (U.S. 
trade name “ Versene Fe-3"’). Polymerisation 
is carried out at around 41 deg. Fah. about 
50 Ib per square inch gauge pressure. 

As the quality of the polymer wanes with 
increasing conversion in the polymerisation due 
to branching, polymerisation is stopped at about 
60 per cent conversion and at a fixed Mooney 
viscosity. To this end appropriate short stop 
chemicals are added to the latex in smaller 
agitators following the polymerisation battery 
From this latex the unconverted monomer 
hydrocarbons—butadiene and styrene—are re- 
covered by treatment with steam at reduced 
pressure in agitators and stripping towers 
Subsequently, the latex containing approxi- 
mately 25 per cent of solids is stabilised either 
by means of phenyl-{-naphthylamine or, for 
non-staining products, by such substances as 
distyrolised diphenylamine or phenol deriva- 
tives (2-2’-methylene-bis-(4-methy]-6-tert.) buty!- 
phenol). 

The coagulation of the latex is brought about 
by means of sulphuric acid and rock salt solu- 
tion. The action of H,SO, is continued until the 


emulsifier is converted into the free rosin acid 
insoluble in water, which remains in the rubber. 
The rubber crumbs are washed with neutral acid 
and later, dehydrated mechanically by a squeez- 
ing action and finally dried in a channel drier 
The dried product is baled in 55 lb blocks. The 
coagulation and drying for the entire plant is 
subdivided into three individual systems. 

When the former I.G. Farbenindustrie A.G 
planned the first large-scale continuous emulsion 
polymerisation plants for synthetic rubber. 
investigations were made as to whether it would 
be advantageous to carry out the process in a pipe 
system instead of by agitators, especially as in 
the pipe system removal of the heat of poly- 
merisation could be controlled better than in the 
agitators. The 5300 gallon agitator is a unit 
which is easily controlled technically, and has 
so far yielded good results. Moreover, the 
polymerisation process is not merely a_ heat 
transfer problem ; it is also necessary to ensure 
a uniform average time of stay for the reacting 
components inside the system. For _ these 
reasons the company preferred to use agitators 

When the plant first came into operation last 
September, the world 
market price of synthetic 
rubber was DM.2°4 per 
kilogramme, compared 
with production costs 
in Western Germany of 
DM.2-65 per __kilo- 
gramme. These, how- 
ever, are expected to go 
down as output rises and 
efficiency improves. As 
a temporary measure, 
local tyre manufacturers 
have underwritten initial 
annual losses of 
DM.10,000,000 a year 
for five years. 

The Hiils plant pro- 
duces 45,000 metric tons 
per year of synthetic 
rubber. The range of 
production comprises : 
one quality of cold 
rubber stabilised with 
phenyl-8- naphthylamine 
one quality of cold 
rubber, non-staining, 
stabilised ; in addition, 
three different kinds of 
oil-plasticised rubber containing fifty, thirty-seven 
and twenty-five parts of oil per 100 parts of 
rubber ; and latices for various applications. 

This plant is very fully “* automated.” Labour 
costs are less than 3-5 per cent of the total cost 
of production, probably the lowest ratio in 
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any installation on the Continent. Cap-tal 
outlay per worker is of the order of £35,000, 
and there are less than 400 employees. The 


value of a year’s production amounts to 
£8,000,000. 

The cold rubber tyres now marketed are 
generally processed in blends with natural 
rubber. They are better in quality than 
natural rubber, especially with regard to 


abrasion, aod they possess good ageing and 
weathering properties. For processing without 
admixture of natural rubber further develop- 
ments of the qualities of the synthetic produet 
will be necessary. 

Compared to natural rubber, cold rubber is 
not quite satisfactory concerning tack in crude 
rubber and tear resistance. Past developments 
starting with the non-modified emulsion poly- 
merisation at normal temperatures and leading 
to cold rubber obtained by means of modifiers, 
redox activation and temperature reduction, 
hold out hopes that these problems, too, will be 
solved in the future. 


Control Installation of North-West 
Pipeline 

The North-West Oil Pipeline from Wilhelms- 
haven to Cologne (see THE ENGINEER, Feb- 
ruary 27, page 356) which has a length of nearly 
400km is unusual in that it serves a number of 
different petroleum undertakings and refineries. 
Its operation is therefore rather more complex 
than that of an ordinary pipeline which merely 
connects, say, an oilfield with a port. 

The pipeline is remote-controlled from a 
central station (illustrated) at Wilhelmshaven, 
whence the various consignments, each amount- 
ing to several thousand tonnes, are despatched in 
sequence and directed to their destinations. 
Since mixing is only slight it can be neglected 
so that there is no need to use a go-devil 
for separating the different grades. On 
the other hand, it is necessary to measure the 
density of the liquid in the pipe, since it is this 
which indicates when a batch has passed and 
a new batch arrives. The pumping speed is an 
inadequate criterion because it is affected by 
local differences in temperature, &c. Measure- 
ments of pressure in the different sections of the 
line must also be available to the central control. 

For density measurements use is made of a 
mechanical density balance the pyknometer 
of which is constantly kept filled with oil by a 
pump. The balance acts upon the resistance of a 
transducer, so that readings of density are trans- 
mitted as electrical quantities. Pressure measure- 
ments are also converted into electrical readings, 





Central control panel with diagrammatic representation of the main pipeline 
and branch lines to refineries 


ise being made of Bourdon tubes to which 
strain gauges are connected. 

For transmission the pulse frequency method 
is employed in which the quantity to be measured 
is expressed by a series of pulses. An electronic 
pulse generator changes the d.c. output from 
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the transducer into a frequency of the order of 
five to fifteen pulses per second which are sent 
out over a transmission line. In the receiver, 
a polarised relay alternately charges and dis- 
charges two condensers ; the resulting direct 
current which is continuously recorded is propor- 
tional to the pulse frequency and hence to the 
value of the original measurement. 

Control pulses and signals are transmitted by 
the so-called pulse-code method which permits 
multiple exploitation of the transmission channels. 
Correct transmission is assured by following 
each command or signal code by the same code 
in reverse. Only after the accuracy of the trans- 
mission has been established by automatically 
checking the first against the second message, 
does a command take effect. Signals can be 
called for from the central control point, using 
the same transmission lines. In this way, valves 
can be opened or shut, and the degree of open- 
ing can be indicated to the controller. 

Signals from the substations to the control 
room serve to report breakdowns in pumping 
stations, excessive pressures, and the passage of 
the go-devil which is sent through the line period- 
ically to clean it. 

In order to protect the pipeline, a safety disc 
is fitted in each branch ; the disc fractures under 
excessive pressure and releases the oil into a 
special tank of several hundred cubic metres 
capacity. At the same time, the fact that the 
disc has fractured is indicated on the control 
panel. 

The pulse-code installation 
audio-frequency channels in post-office tele- 
phone lines leased for this purpose. Intervals 
between adjacent channels amount to 120 c/s. 
The network comprises two trunk _ lines, 
from Wilhelmshaven to Bersenbriick and 
Wesel with four branches from each of these 
centres ; and from Wilhelmshaven to Diissel- 
dorf; from there five other branches radiate 
to neighbouring installations. The total number 
of channels going out from Wilhelmshaven is 
thirteen, that of incoming channels is thirty-five. 
The telephone lines are also used for teleprinter 
transmissions which are received at all the 
stations simultaneously irrespective of the origin 
of the message. In addition there is a telephone 
system with automatic dialling for 100 extensions. 

In designing the control systems for the North- 
West Pipeline, the firm responsible for this part 
of the work, Siemens and Halske A.G., aimed 
at a simple and unified system in order to facili- 
tate maintenance and repairs. The individual 
units of the pulse-code installation have the 
form of plug-in panels, and two voltage-con- 
trolled mains units as well as a battery for 
emergency use are available. The impulse 
frequency telemeter instruments and audio- 
frequency control currents are operated with 
current obtained directly from the a.c. mains. 


makes use of 


Combined Guillotine and Press Brake 

We illustrate a combined guillotine and press 
brake which has been developed by Wieger 
Maschinenbau G.m.b.H., Neuss/Rhein, Ger- 
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many, particularly for use in small and medium- 
sized factories where space limitations and limited 
work capacity makes the installation of two 
separate machines uneconomic. This machine 
has a base of conventional welded plate construc- 
tion incorporating a table to the back of which 
is fixed the lower guillotine blade. When the 
machine is to be used as a press brake the lower 
forming tool is mounted on the table above the 
blade level. The upper guillotine blade and the 
press brake tooling and hold-down assembly are 
mounted one on each side of a beam. This 
beam is trunnion mounted in the main side arms 
and it is swung through 90 deg. by a geared 
motor to bring either the guillotine or the press 
brake tooling into the operative position in 
relation to the table. When in the required 
operative position, the beam is rigidly locked to 
the side arms by heavy combined stud bolts and 
locating pins. 

The beam and arm assembly is pivoted at the 
rear to the machine and near the front is coupled 
by rods at each end to the main driving shaft in 
the base. This shaft is driven by motor through 
a multi-disc clutch designed to give single- 
stroking of the beam assembly under pedal 
control and ensure that the beam is automatically 
stopped at top dead centre between strokes. 
Spring-loaded levers are used to guide the beam 
assembly and, as can be seen in the illustrations, 
no conventional fixed side guide uprights are 
fitted. As with other machines made by the 
firm, the arc through which the upper guillotine 
blade moves in the cutting operation is used to 
give a small, progressively increasing, clearance 
between the blades directly after they have 
parted the metal. This method of cutting 
eliminates need for blade clearance adjustment 
and makes it possible to shear very light gauge 
sheet into narrow strips without distortion or 
buckling of either the stock or the strips. 

It is claimed that the machine can be adapted 
from one form to another in five to ten minutes, 
and at the recent European Machine Tool 
Exhibition in Paris we were shown that this 
could be done with ease. The machine can be 
fitted with a special tooling for punching work 
to the end of the table. 

These machines are made in four models 
two with capacities of 50 tons and two of 80 tons, 
and the particulars we give below are those for 
the smallest model with the corresponding figures 
for the heaviest machine in brackets. When 
arranged as a guillotine, a 2000mm (3000mm) 
length of cut can be made and material up to 
2500mm (3500mm) wide can pass through the 
machine between the side arms. With sheet 
material of 45kg per square millimetre thick- 
nesses up to 6mm (7mm) can be cut. When the 
press brake equipment is in use, the working 
length is 2150mm (3000mm) and a height of 
stroke 70mm (75mm) is available with a ram 
adjustment of 100mm (125mm). With the punch- 
ing equipment, a maximum pressure of 25 tonnes 
(40 tonnes) is available with a similar height of 
stroke and length of ram adjustment to the 
press brake. All the machines are designed 
for speeds up to thirty strokes per minute. 
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Third International Symposium on 
**Hardness Testing in Theory and 
Practice”’ 


The Third International Symposium on 
Hardness Testing will be held in Dortmund 
from September 23 to 25, 1959, under the 
auspices of Verein Deutscher Ingenieure, Diissel- 
dorf, and the Staatliches Materialpruefungsamt. 
This is a continuation of the two international 
Symposia on the same subject held in Bremen in 
1952 and in 1955 respectively, its object being to 
show the recent progress that has been made in 
this important field of material testing and 
production control. 

Starting from fundamental considerations of 
the trends in the testing of materials and of the 
physical basis of hardness determinations, specific 
applications and difficulties in Vickers hardness 
testing with small loads and with micro-loads will 
be discussed and inter alia the general question 
of non-destructive measurement of the thickness 
of deposits, of diffusion zones, the effect of micro 
structure and grain size on elastic recovery and 
piling-up will be dealt with. The present state 
of micro-hardness testing in the U.S.A. will be 
reviewed, including new principles for the design 
of hardness testing apparatus. There will be 
a report on the present position of hardness 
testing research in Japan. Special problems to 
be considered include the hardness testing of 
balls, sheet, and thin steel strip. A further 
report will deal with the relationship between 
Vickers hardness and the yield point of alu- 
minium, copper and steel. The determination 
of the depth of case hardening will be dealt with 
and a modified design of diamond indenter will 
be described. 

The last day of the congress will be devoted to 
a number of short papers concerned with prob- 
lems that arise in the comparison and standard- 
isation of Rockwell, Brinell, Vickers and Shore 
hardness testing machines. In particular, refer- 
ence will be made to inherent errors, methods 
of examining the tips of indenters, the use of 
Statistical methods in hardness testing, and the 
preparation of standard hardness test blocks 
of small load and micro-hardness testing. “In 
addition to the German contribution there will 
be papers from France, U.S.A., Italy, Sweden, 
Japan and Russia. 


Italian Airliner 


The first four-engined passenger airliner built 
in Italy since the war recently passed successful 
flight tests. Designed by Filippo Zappata, the 
aircraft, known as the ** A.Z.87"” is to be series 
produced by the Augusta Aircraft Works in 
Gallarate (Lombardy). The principal data of 
the “ A.Z.87°’ are stated to be: power plant, 
four Alvis-Leonides 549 h.p. engines; total 
weight, 11,300 kg; cruising speed, 400km per 
hour ; range, 2000km ; number of passengers 
carried, twenty-six. 





Combined guillotine and press brake in guillotine setting (left) and with beam being swung through 180 deg. to bring press brake into position (right) 
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Zero Gradient Synchrotron at the 
Argonne National Laboratory 


BY OUR AMERICAN EDITOR 


The construction of a giant, doughnut-shaped particle accelerator recently began at 


the Argonne National Laboratory at Lemont, Illinois. 


At the request of the U.S. 


Atomic Energy Commission, Congress authorised the design and construction of 
. the machine, which is called the Zero Gradient Synchrotron(ZGS). Its estimated 


cost is 29,000,000 dollars. 


It is anticipated that the availability of this machine 


will help to make the Midwest of the U.S.A. a future centre for high-energy physics 


studies. 


The ZGS will be housed in a ring-shaped building 200ft in diameter, 


containing a large magnet arranged in eight sections around the outside of a circle. 
In operation, protons will first be accelerated to 800kV by a standard high-voltage 


source. 


From there they will go into a linear accelerator, attaining 50 MeV. 


Finally, they will be introduced into the ZGS in short, well-regulated bursts, 
causing acceleration to 12,500 MeV in one second. 


HE Argonne National Laboratory is now 

constructing on its site at Lemont, Illinois, a 
proton synchrotron which will accelerate protons 
to an energy of 12-5 BeV. (In accordance with 
the U.S. concept of a “* billion,” 1 Bev=1000 
MeV.) This instrument will be used to study 
the properties of fundamental particles and the 
behaviour of the so-called strange particles. It 
has been established, principally at the Ernest O. 
Lawrence Radiation Laboratory, at the Univer- 
sity of California at Berkeley, and also at the 
Brookhaven National Laboratory, that when 
protons of such high energy come into collision 
with other protons at rest, then a variety of 
phenomena occur, such as the production of 
many particles which have very short lives of, 
say, 100 millionth of a second. Several varieties 
of these particles are already known, including 
= mesons, K mesons, A hyperons and & hyperons. 
In addition to this, it is also possible to produce 
anti-protons and anti-neutrons if the energy ol 
the collision of the primary particles is above 
5 BeV. 

To understand the importance of the machine 
which is being constructed at the Argonne 
National Laboratory, it is appropriate to review 
the existing machines in the world to-day. 
First, at the Brookhaven National Laboratory, 
there is the Cosmotron which is a proton synchro- 
tron accelerating protons to 3 BeV. This 
machine can produce many of the “ strange” 
particles but does not have a sufficiently high 
energy to produce anti-protons or anti-hyperons, 
At the University of California there is the 
Bevatron which can accelerate protons to 
6:3 BeV. With this machine it is just possible 
to produce anti-protons and some of the anti- 
hyperons, but it is not possible to produce all 
the anti-hyperons which are believed to exist. 
In the U.S.S.R. there exists the “ Big Volga” 
synchrotron which can accelerate protons to 
10 BeV. In principle, this machine can produce 
all presently-known particles. From recently 
received reports, it is believed that this machine 
is not operating with a sufficiently high beam 
intensity to be able to perform decisive experi- 
ments ; however, it is to be expected that in the 
near future the beam intensity will be raised so 
that experiments can be performed as readily as 
on the machines at Brookhaven and Berkeley. 
In addition to these machines, two other machines 
are nearing completion*: the CERN AGS at 
Geneva and the AGS at the Brookhaven National 
Laboratory. These machines are very similar in 
character and are designed to accelerate protons 
to 25 BeV, using the so-called strong focusing 
principle. ; 

The Argonne machine differs from the Brook- 
haven AGS in many important respects. Prin- 
cipally, the Argonne ZGS machine is a weak- 
focusing machine comparable in nature to the 
Cosmotron and Bevatron. Using this principle 
of weak-focusing, it is possible to achieve a 
much higher circulating beam intensity than 
with the strong-focusing machine. It is there- 
fore anticipated that Argonne will be able to 
achieve a circulating current of protons which 
will be at least ten times as intense as that of the 


“* Another machine under ‘construction is the weak focusing 
7 BeV proton synchrotron at the Rutherford High Energy 
Laboratory, Harwell, England. It is due to be completed in 1961 


Brookhaven or Geneva machines. It may there- 
fore be said that these machines are comple- 
mentary in character. The Brookhaven and 
Geneva machines will have a higher energy than 
the Argonne machine, but the latter will have a 
much higher beam intensity. It is to be expected, 
therefore, that those experiments involving very 
rare occurrences would be more easily performed 
on the Argonne machine than anywhere else, 
whereas those experiments requiring the highest 
possible energy would be performed on the 
higher energy machines. 


DESIGN OF ACCELERATOR 


The ZGS proton synchrotron is a very complex 
device of advanced design, utilising many new 
principles in its construction. An indication of 
the complexity of this accelerator can be obtained 
by reference to the illustration opposite. 
Protons from a conventional ion source are first 
accelerated to 800kV with a standard high-voltage 
supply. They are then accelerated to 50 MeV 
by passing through a linear accelerator which 
consists essentially of a resonant cavity operated 
at 200 Mc/s, and containing 124 drift tubes, 
each containing a focusing magnet. By the 
aid of a system of magnets, drift tubes and 
cavities, the protons are accelerated from 800kV 
to 50 MeV and are maintained in a well-focused 
beam only a few millimetres in diameter. The 
protons are then conducted by means of a series 
of bending and focusing magnets into the 
synchrotron magnet itself. 

The synchrotron magnet is arranged in eight 
sections or octants around the circumference of 
the circle, whose diameter is about 200ft. This 
magnet is of the window-frame construction 
which achieves magnetic field strengths up to 
21,500 gauss. It is this factor which enables 
Argonne to construct a weak-focusing machine 
at such a high energy as 12,500 MeV. 
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When the 50 MeV protons are injected into the 
synchrotron magnet, the magnetic field is very 
low, about 500 gauss. The magnetic field is 
raised to its maximum value of 21,500 gauss in 
one second. At the same time, the protons are 
accelerated each time they circulate around the 
machine on their passage through a high-fre- 
quency cavity. This r.f. cavity is constructed in 
such a way that its frequency and voltage can be 
controlled. Thus, the energy of the particle is 
increased in step with the magnetic field so that 
the orbit of the particle remains within the 
synchrotron magnet. 

Upon attaining the maximum energy of 
12:5 BeV, or at any time before this, the high- 
energy protons can be removed from the machine 
into an experimental area. This extraction 
process can be achieved with the aid of a system 
devised at Brookhaven by Dr. O. Piccioni. 
The system is based on allowing the protons to 
traverse a target of some material such as copper 
or beryllium. This decreases the energy of the 
particle slightly and reduces the radius of 
curvature of the particles in the magnetic field. 
In this way, the particles can be made to enter a 
deflecting magnet and be deflected out of the 
synchrotron. The particles will then be con- 
trolled with the aid of bending and focusing 
magnets so as to provide a well-collimated beam 
of protons in an experimental area. This system 
of targets and magnets can be duplicated so as 
to achieve two separate and simultaneous proton 
beams in two experimental areas. It is this 
ability of the ZGS to provide very high intensity 
external beams of protons at 12:5 BeV which 
will distinguish the Argonne accelerator. At the 
present time, no similar scheme has been success- 
fully demonstrated on a strong-focusing acceles 
rator. In addition to these two experimental 
areas where protons can be used as the primary 
beam, there is a so-called meson area. This is a 
large room of 100ft by 200ft separated from the 
synchrotron itself by a steel wall which will be 
about 12ft thick, 60ft long and 15ft high. This 
wall will weigh about 5000 tons and will be 
pierced with holes. Through these holes will 
come the secondary particles emanating from 
targets placed in the circulating high energy 
proton beam. These secondary beams of par- 
ticles will consist of scattered protons, various 
kinds of mesons and anti-protons. Because of 
the high intensity of the circulating beam, it is 
expected that these beams of secondary particles 
will be the most intense beams obtainable any- 
where in the world. 

ACCELERATOR INJECTOR SYSTEM 

As previously mentioned, the pre-accelerator 
consists of an 800kV d.c. supply and a 50 MeV 
linear accelerator. The 800kV supply will be 
situated in a high bay close to the main office 
building. This 800kV pre-accelerator will be of 
conventional design, as presently used in con- 
ducting research in low-energy nuclear physics. 
It will, however, be designed for pulsed rather 
than continuous operation. This is necessary 
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because the machine itself is pulsed and also 
because the 50 MeV accelerator must be pulsed. 
The linear accelerator consists of a resonant 
cavity about 37in in diameter and 110ft long; 
r.f. power is fed into this accelerator with a 
frequency of 200 Mc/s and at a very high power 
level. It is anticipated that the cavity will be 
supplied with a pulsed r.f. power of about SMW 
peak power. Within this cavity are situated 
124 drift tubes, each of which is individually 
designed and manufactured with very close 
machining tolerances. Within each of these 
drift tubes is a focusing magnet which, again, 
must be manufactured and assembled within very 
small tolerances. The whole linear accelerator 
is mounted on a very stable foundation and 
maintained at a constant temperature. It has 
been calculated that if a deflection of as much as 
0-O0lin were to occur, the linear accelerator 
would no longer be able to operate efficiently. 


DESIGN OF MAGNET 


There are, roughly speaking, two different 
kinds of high-energy proton synchrotrons which 
can be built. These are the strong-focusing and 
weak-focusing machines. The weak-focusing 
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machines, such as the Cosmotron and Bevatron, 
have a magnetic field which is almost uniform 
but because of the weak-focusing nature a 
large air gap in the magnet is required. This 
causes the magnet to be rather large. On 
the other hand, the strong-focusing machines 
utilise a magnetic field which has a very sharp 
gradient, and by alternating the gradient it Is 
possible to design a machine which has a rather 
small air gap and, therefore, the magnet becomes 
small. The advantages of this system can be 
demonstrated by pointing out that the Russian 
synchrotron, which is a weak-focusing machine 
at 10 BeV, has a magnet which weighs 36,000 
tons, whereas the AGS machine with an energy 
of 25 BeV has a magnet which weighs only 
4000 tons. The economy of the latter design is 
apparent. 

However, in a weak-focusing machine, because 
of the large aperture, it is possible to inject a 
large number of particles into the machine, 
whereas with a strong-focusing machine it is 
not possible to do this. One has, therefore, to 
balance intensity and economy. Prior to the 
design of the ZGS machine at Argonne, it had 
not been possible to design an efficient synchro- 
tron magnet which had a magnetic field in excess 
of about 14 kilogauss. This also is a serious 
economic factor because the higher the magnetic 
field that one can achieve the smaller will be the 
diameter of the machine, and therefore the 
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smaller will be the amount of iron in the magnet. 

The window-frame construction which is being 
used on the ZGS and which was suggested and 
built by Dr. Martyn Foss, enables magnetic 
fields as high as 21,500 gauss to be achieved. 
In this way the diameter of the magnet is con- 
siderably reduced, and the magnet will weigh 
only about 4000 tons. The magnet is designed 
to have a uniform magnetic field and the control 
and focusing of the particles is achieved by 
arranging the edge of the magnet sections at an 
angle to the orbit of the particles. The fact that 
the magnet has a uniform field is the reason for 
the choice of the name Zero Gradient Synchro- 
tron. 

The behaviour of the synchrotron depends on 
maintaining the eight sections of the magnet in 
very careful alignment with one another. To 
achieve a high degree of stability of the magnet, 
it will be supported on caissons. These are 39in 
diameter concrete pillars which are sunk 90ft 
in the ground down to bed rock. In this way the 
magnet is directly supported upon the bed rock, 
which in this region is one of the most stable 
foundations in the U.S.A. To provide the same 
kind of stability, the linear accelerator is sup- 
ported on caissons. At various points around 
the site where there will be either very heavy 
loads or equipment which requires very stable 
foundations, such caissons will be used. The 
suitability of this type of foundation was demon- 
strated by sinking a test caisson last November. 

MAGNET POWER SUPPLY 

The energising coils for the magnet are situated 
within the magnet gap and consist of thirty turns 
of copper rod of rect- 
angular cross-section 
with a circular hole down 
the rod through which 
cooling water can pass. 
In order to make the 
magnetic field rise from 

BENDING MAGNET =‘) to 21,500 gauss in one 
Rok, second, it is necessary to 


Ng PROTON have a very large motor- 
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applying 12,000V to the 

ee coil of the magnet, 


causing the current to 
rise in such a fashion 
that the peak current 
will be about 11,000A 
after one second, and 
will enable the peak 


XX magnetic field to be 
\ attained. 
\ The magnitude of 


the equipment can be 
appreciated from the 
following figures. The 
peak power supplied 
to the magnet will be 
100,000kVA. The maximum stored energy in 
the magnet is 41,000,000 joules, and carrying 
out the full magnetic cycle of allowing the 
magnetic field to remain at its highest value for 
0-3 of a second and then return to 0 within a 
few seconds and then repeat the whole cycle 
every four seconds, the maximum dissipated 
power in the magnet will be 6-9MW. It can be 
seen then that this power supply is an unusually 
large one and is subject to the unusual conditions 
of having to yield a very large amount of power 
every four seconds with a quiet period between. 
To smooth out the absorption of the power 
from the main supply lines, it is necessary to 
use a flywheel system to store energy. Although 
no accurate figures can be given, because the 
system is not yet under contract with a manu- 
facturer, it is anticipated that there will be 
motors of approximately 15,000 h.p. which will 
drive a flywheel weighing about 150 tons, 
which is to be coupled directly to an a.c. gener- 
ator. This generator is then connected in turn 
to multi-winding transformers and mercury-arc 
rectifiers. After rectification, power is fed 
directly to the magnet. Therefore, when a 
current pulse is initiated, energy is taken from 
the flywheel, which slows down correspondingly 
this energy being fed into the magnet. At the end 
of the magnet cycle when the magnetic field is 
decreasing, the stored energy in the magnet is 
fed back into the flywheel to speed it up again. 
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It is expected that the speed of the flywheel 
will decrease by about 6 per cent. 

It should be mentioned that there will be a 
very severe cooling problem in the magnet. It 
will be appreciated that the coil which carries 
the current in the magnet is subject to very 
severe stresses produced by these very large 
pulses of power and very high magnetic fields. 
The most satisfactory way to prevent damage 
to the coil is to secure it firmly. However, one 
must consider the problem of thermal expansion. 
Each of these coils is 53ft long and is embedded 
in the magnet. To avoid damage from differ- 
ential thermal expansion, the temperature of the 
coils and that of the magnet must be held 
practically constant at all times. The cooling 
system for the magnet must be designed accord- 
ingly so that even with the generator turned off 
completely, the magnet and the coils are always 
maintained at 80 deg. Fah. When the magnet 
is pulsed, the cooling supply is increased and 
will be such that the temperature should rise 
only 6 deg. Fah. during a single pulse. 


HIGH VACUUM SYSTEM 


To achieve the successful operation of the 
accelerator it is essential to have a high vacuum 
in the interior of the magnet and between the 
magnet sections. For the best results this 
vacuum must be better than 2 10~mm Hg. 
Such a high vacuum can be achieved with the 
aid of sixteen 32in diameter oil diffusion pumps 
with suitable mechanical rough vacuum pumps 
assisting them. Such a vacuum system is of a 
conventional character and should not pose 
any problems in construction or operation. 
However, the design of the vacuum chamber 
itself does involve some novel aspects. As 
discussed previously, the synchrotron magnet is 
not of conventional design and the region 
which must be evacuated is 32in wide by 5jin 
high and is totally enclosed by the magnet and 
the magnet coils. If one were to attempt to 
build a vacuum box to be inserted in this space 
one would find that the box would have to be 
about 2in thick to withstand the air pressure. 
Such a thickness would seriously reduce the 
available space for the acceleration of particles. 
On the other hand, if one were to increase the 
gap in the magnet in order to accommodate 
a box with reasonable interior dimensions, 
then the size of the magnet and the magnet 
power supply would increase enormously and 
would cost many millions of dollars extra. 

To overcome this problem Argonne is design- 
ing a double vacuum chamber. The outer 
vacuum chamber will consist of the magnet itself 
suitably sealed and capable of being evacuated 
to a pressure of less than a small fraction of a 
millimetre of mercury. Inside this so-called 
rough vacuum chamber there will be a thin- 
walled inner vacuum chamber constructed of 
thin sheets of stainless steel (the most suitable 
material because it combines non-magnetic 
properties and high electrical resistivity), Because 
the magnet is pulsed, a metallic object placed in 
the magnetic field will have large circulating 
currents induced in it. These currents tend to 
upset the carefully designed magnetic field shape 
and could even prevent the operation of the 
synchrotron. Such effects are minimised by 
making necessary metal parts from materials 
of high resistivity. 

Calculations show that with a thin stainless 
steel inner vacuum chamber the problem will 
not be serious. It should be possible to evacuate 
the interior of the inner vacuum chamber to 
the low pressures indicated previously. Of 
course, precautions will have to be taken to 
prevent the rupture of this inner vacuum 
chamber. In particular, when evacuating the 
two chambers the pressure on both sides of the 
inner vacuum chamber must be kept very nearly 
equal at all times. 


RADIO FREQUENCY SYSTEM 


The r.f. system consists of two tuned cavities 
situated side by side in one of the field-free 
regions between magnetic octants. These 
cavities are excited with r.f. power so that they 
develop about 20kV across a gap, and it is this 
voltage which accelerates the protons as they 
circulate around the synchrotron. It is necessary 
for the frequency of these cavities to be variable 
from 4 Mc/s and for the voltage to be 








adjustable. The variation in frequency is 
necessitated by the fact that the time taken for 
a 50 MeV proton to circulate around the syn- 
chrotron at low magnetic field is very different 
from the time taken for a 12:5 BeV proton to 
go around the machine at high magnetic fields. 
As the r.f. system must keep the particles in step 
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with the magnetic field it follows that the fre- 
quency of the cavities must be closely controlled 
and must very closely track the magnetic field. 

This variation of frequency is accomplished 
by loading the cavities with ferrite, a magnetic 
material which is capable of operating at high 
frequency and has properties that can be con- 
trolled with the aid of a d.c. bias current. By 
carefully adjusting the bias current, the frequency 
of oscillation of the cavities can be adjusted. 
The close control of the circulating particles by 
the r.f. system is an essential part of the synchro- 
tron and is the method by which the circulating 
protons can be forced on to a target to produce 
mesons or an absorber to produce an external 
proton beam. The magnitude of the problem 
can be appreciated by the fact that the frequency 
of the r.f. system must be controlled at all times 
to 0-03 per cent. 

BUILDING DESIGN 

The ZGS project will be one of the largest 

projects on the Lemont site, and it is estimated 
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that well over 100 people will be required merely 
to maintain and operate the machine. Conse- 
quently, the project involves the construction of a 
self-contained unit complete with all necessary 
office and laboratory facilities. The synchrotron 
itself will be housed in a ring-shaped building 
approximately 30ft square in cross section and 
200ft in diameter. In the centre of this ‘* dough- 
nut” there will be another building, approxi- 
mately 90ft in diameter and SO0ft high and 
containing four floors of equipment. The ring 
building will be covered with a mound of earth 
with a minimum thickness of 20ft and extend 
about 100ft away from the ring building. This 
unit will therefore appear as a mound of earth 
400ft in diameter at the base, rising to a height 
of 50ft and about 200ft in diameter at the top. 
To provide access to the centre building, a road- 
way will run up the mound of earth, with a 
circular road on the top. 

The linear accelerator will be housed in a 
building about 120ft long which will also be 
covered with a mound of earth. The earth 
shielding described above will serve to reduce 
the radiation level outside the machine to a 
tolerable level. When the machine is in opera- 
tion the radiation level within the ring building 
will be much higher than can be tolerated by 
human beings. Consequently, no one will be 
allowed in the ring building when the machine 
is in operation, but the shielding provided by the 
concrete walls of the ring building and the mound 
of earth over it will be adequate for the protection 
of personnel in other areas. The experimental 
areas are, of course, close to the machine. The 
meson area will be a building 100ft wide and 
200ft long with a 35-ton crane servicing the whole 
area. As it is anticipated that large quantities of 
shielding in the form of concrete blocks and steel 
blocks will be needed by experimentalists in 
this area, the floor is being designed to with- 
stand a floor load of 3 tons per square foot over 
the whole area. This experimental area will be 
separated from the machine by a steel wall. 
This steel wall will be 
constructed of surplus 
armour plate steel alloc- 
ated to Argonne by the 
U.S. Navy. This armour 
plate originally was 


intended for the repair of 
various battleships. 
Because many experi- 
ments are expected to 
require 


much longer 





distances than the dimen- 
the meson 
ieee: 5 building, there will be 
provided outside the 
building an area of hard- 
stand construction so 
that, if necessary, experi- 
ments can be set up out- 
doors to utilise some of 
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the advantages that large distances will bring. 
The two proton areas will initially be merely 
concrete floor pads with no buildings over them. 
However, future needs probably will require 
that these areas be extended, covered with 
buildings and provided with cranes and other 
facilities. It is also believed that the use of the 
proton beams will require the construction of 
target stations. These are envisaged at present 
as being blocks of steel weighing approximately 
1000 tons, with channels cut through them so that 
the proton beam can pass through, strike a 
target in the interior, and secondary particles 
can emerge through the channels provided. 
Owing to the large weight of these target stations, 
caissons will be sunk at selected points to sustain 
this weight. The main control room for the 
synchrotron will be situated at the head of the 
linear accelerator building. It will be contained 
in the laboratory and office building which will 
be the headquarters of the maintenance and 
operating staff of the synchrotron. 

Adjacent to the laboratory and office building 
will be another structure, the shop and assembly 
building, which will be used in the initial stages 
of the construction of the machine for the receipt 
of the components of the synchrotron and their 
evaluation and testing. Later, when the machine 
is in operation, this building will be used to 
construct the large pieces of experimental 
equipment which will be necessary in order to 
perform experiments with the synchrotron. 
Contained within this building will be the main 
stock room and machine shop for the site. 
There will also be one other large building, the 
power building, situated south of the ring 
building and housing the motor-generator set 
which provides the energising power for 
the synchrotron magnet. This building will 
adjoin the substation into which comes the 
power from the Public Service Company of 
Northern Illinois and will be close to the cooling 
tower which will provide cooling water for the 
whole complex of buildings. 
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SYNCHROTRON APPLICATIONS 

At the present time, there is no machine at the 
Argonne National Laboratory capable of pro- 
ducing any particle discovered within the last 
twenty-five years, and no machine in the entire 
Midwest can produce the “ strange ’’ particles 
discovered in the last ten years. The physicists 
at the universities of the Midwest must go to 
distant laboratories to pursue research on such 
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particles or are forced to abandon the work 
altogether. Moreover, when the U.S. Atomic 
Energy Commission asked the Argonne National 
Laboratory to build a machine of conventional 
design in the 10-15 BeV energy range, it was 
understood that this facility was needed to fill 
an intolerable gap in the country’s scientific 
programme. In order to fill this gap and enable 
Midwestern universities to attract and keep 
scholars in the field of high-energy physics, 
Argonne is now moving with all possible speed 
to complete the construction of this vitally- 
needed machine. 

The Argonne machine will carry out two 
related functions: (1) it will be a source of 
particles. (2) It will serve as a “ microscope ”’ 
for examining sub-nuclear systems. As a source 
of particles, it will be used to produce all of 
the thirty known or anticipated particles. Of 
all these particles, only three are commonly 
found as stable particles in nature. The heavier 
a particle is, the more energy is required to 
produce it, and in order to make heavy anti- 
particles, very large energies are required. With 
the highest energy machines now operating it is 
possible to make small numbers of anti-protons, 
anti-neutrons and hyperons (unstable particles 
heavier than the neutron). The Argonne ZGS 
is expected to produce these particles in abund- 
ance. At this time, the direct evidence for the 
existence of anti-hyperons rests on a single 
observation, but indirect evidence strongly 
indicates that five other anti-hyperons exist. 
The Argonne machine should be able to produce 
all six of the anti-hyperons in quantity. It may 
also happen that new particles will be discovered 
for which there is yet no evidence of any kind. 

In its part as a “ microscope,” the ZGS will 
produce particle beams for use in exploring the 
behaviour of the particles when they interact at 
very short distances. This will give information 
about the structure of the individual particles 
and about the laws of force governing their inter- 
actions. There are several kinds of forces, such as 
gravitational forces, electromagnetic forces, the 
* strong ’’ coupling forces which bind the atomic 
nucleus, and the ** weak ** coupling forces which 
govern the decay of neutrons and many of the 
other particles. By studying the interaction of 
all the particles Argonne hopes to discover 
when these forces apply and whether there are 
other types of forces which thus far have escaped 
notice. 


PARTICLE DETECTION 


All experiments carried out on large particle 
accelerators require some means of detecting 
the particles which have been produced by these 
machines. This detection may involve deter- 
mining whether or not a particle was at a certain 
place at a certain time, or it may consist of a 
more elaborate arrangement to measure velo- 
cities, or energies, or some physical property of 
the particles such as mass or magnetic moment. 
Since these particles are very small indeed and 
since they have velocities very close to the 
velocity of light as they emerge from the acceler- 
ator, this problem of detection is not a simple 
one. There are many different methods of 
particle detection used, and the choice of 
method is ordinarily dictated by the particular 
experiment being performed. The methods can 
be divided very roughly into two classes : those 
associated with some kind of electronic circuitry 
and those that involve photographic technique. 
The three types of detector whose output is 
usually electronically recorded are the ionisation 
counter, the scintillation counter and the Ceren- 
kov counter. Photographic methods are used 
either directly, by exposing photographic emul- 
sions to beams of particles, or more indirectly 
in connection with cloud chambers and bubble 
chambers. 

Jonisation Counters.—In its simplest form, the 
ionisation counter consists of a gas-filled cylinder 
with a fine wire through its axis. This wire is 
maintained at a high positive voltage. When 
charged particles or gamma rays enter the 
cylinder, they ionise the atoms. These nega- 
tively charged electrons are strongly attracted 
to the positive wire and move rapidly towards 
it, colliding with other electrons as they move 
and freeing them. They in turn free other 
electrons, and, in a very short time, this “ ava- 


THE ENGINEER 


lanche”’ of electrons collects on the central 
wire, forming a measurable electric pulse. 

There are many varieties of ionisation counter ; 
the Geiger counter is probably the most familiar 
of these. lonisation counters are most often 
used to determine the kind, strength and quan- 
tity of radiations from a given source. At the 
ZGS, they will probably be used primarily to 
check radiation levels around the machine and 
in experimental areas, although many experi- 
ments will use them directly as a part of the 
experimental apparatus to detect and measure 
the properties of particles. 

Scintillation Counters.— The _ scintillation 
counter has two main parts: the scintillating 
material itself and a photo-multiplier tube to 
detect and amplify the scintillations. When a 
charged particle passes through the special 
scintillating material, it loses a very small amount 
of its energy to the atoms of the material which 
are near the path of the particle. This energy is 
then re-radiated by the atoms in the form of 
visible light. The very small amount of light 
produced is detected and amplified by the 
photo-multiplier tube and made to produce an 
electronic signal. 

This type of detector has the advantage that 
the amount of light collected by the photo-tube 
is proportional to the energy lost by the particle 
as it passes through the scintillator, and a direct 
determination of particle energies can often be 
made using this method. It is hoped that it 
will soon be possible to construct a scintillation 
detector whose output of light can be amplified 
enough to be photographed. This type of 
detection would then be quite similar to cloud 
chamber and bubble chamber detection. 

Cerenkov Counters.—The Cerenkov counter, 
like the scintillation counter, produces a pulse of 
light when a high-energy charged particle passes 
through it, and this light can be detected by a 
photo-multiplier tube. Cerenkov radiation is 
produced when a particle moves through a 
material with a velocity which is faster than the 
velocity of light in that material. It is very 
similar to the shock wave created by an air- 
craft when its velocity exceeds the velocity of 
sound in air, or to the bow wave of a boat 
moving through water. Like the bow wave 
from a boat the Cerenkov “ wave’ emerges at 
an angle from the particle trajectory and, as in 
the case of the water wave, this angle is depen- 
dent upon the velocity of the particle. Within 
certain limits, quite accurate determinations of 
velocities can be obtained using Cerenkov 
counters, and when the latter are combined 
with scintillation counters, much information 
can be obtained about the particles which 
traverse the detection system. 

The photographic methods of particle detec- 
tion are all considerably slower than electronic 
methods. Particles are somehow caused to 
form tracks, either directly in an emulsion, or in 
some material which can be photographed. 
These tracks must first be found by careful scan- 
ning of the emulsion or film. They are then 
measured in various ways, and finally the 
measurements are analysed and _ interpreted. 
This process takes time, but in many cases offers 
considerable advantage over electronic methods, 
the greatest of which is the ability actually to 
“see”? the collisions or other events which have 
taken place. In some cases, the property of 
integrating or collecting events for a considerable 
period of time is important. 

Photographic Emulsions.—Photographic emul- 
sions used in detecting particles are nothing 
more than thick photographic films which are 
sensitive to high energy charged particles rather 
than to visible light. The emulsions can be 
placed directly in the beam of high-energy 
particles from accelerators and whenever one 
of these particles passes through the emulsion, 
it leaves a track which will appear when the 
emulsion is developed. The importance of this 
is that the high energy particles often collide 
with atoms of the emulsion, causing them to 
split up into other particles, most of which will 
again leave tracks. To find and identify these 
** events,’ the photographic emulsion is scanned 
under a microscope, careful measurements of 
angles and lengths of track are made, and from 
these, energies and masses can be determined. 
Photographic emulsions have been of great 
importance in the discovery of new particles 
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and in the measurement of their properties, 

Cloud Chambers.—The cloud chamber con- 
sists of a windowed container within which is a 
super-saturated vapour. When a charged particle 
passes through the chamber, it frees electrons 
from the atoms in the vapour along its path 
Just as in the case of the ionisation counter. In 
the cloud chamber, however, tiny droplets of 
the vapour condense on these ionised atoms 
and they form a visible track along the path of 
the particle. If the particle has collided with 
one of the particles which make up the vapour 
in the chamber, this too will be visible, and 
these “‘ events’ are, usually, of interest to the 
physicist. The tracks can be photographed, 
and measurements are then made on the projec- 
tion of the photographic film. A magnetic field 
is also provided to cause the charged particles 
to curve as they pass through the chamber. 
Measurements of this curvature as well as 
measurements of angles between tracks can be 
made and thus the masses and moments of the 
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particles involved in these events can be deter- 
mined. 

Bubble Chambers.—The bubble chamber is 
the most recent addition to the family of particle 
detectors. It consists of a windowed chamber, 
like the cloud chamber, but filled with a liquid 
such as liquid hydrogen. This liquid is “ super- 
heated ” at a particular temperature and pressure. 
Hence, it is at a temperature higher than its 
boiling point but will not actually boil until 
some impurity or disturbance is introduced. 
The high-energy charged particles from acceler- 
ators provide such a disturbance, and tiny bubbles 
form as they pass through the liquid. If a photo- 
graph is taken just after a particle has traversed 
the chamber, these bubbles will appear as a 
track along the actual path of the particle. Just 
as in the cloud chambers, the collisions with 
atoms of the liquid are the events of interest, 
and they show up very plainly on the photograph. 
Since liquid has a much higher density than 
vapour, there is a larger target area presented 
to the particles passing through and the prob- 
ability of collisions occurring is greater than in 
the cloud chamber. Again a magnetic field is 
provided to cause the path of the particles to 
curve. The illustration above gives an example 
of the production and disintegration of 
sub-atomic particles. The “ event’? shown 
schematically is the associated production of 
““ strange”’ particles by a negative = meson 
interacting with a proton in a hydrogen bubble 
chamber. The actual reactiuns which occurred 
in the bubble chamber were: A x meson 
is captured by one of the protons in the 
hydrogen, which then decays into a K® meson 
and a A® hyperon. The K® decays into a x* 
and a =~ meson, while the A® decays into a 
proton and a =~ meson. 

The photographs from cloud chambers and 
bubble chambers are scanned for events, and 
measurements of these events are made, usually 
by projecting the photographs on to a specially 
built table which permits measurements to be 
made semi-automatically. These measurements 
are so complex that they ordinarily must be 
analysed by an electronic computer. The 
analysis of bubble chamber’photographs at the 
ZGS will be done on one of the Argonne 
National Laboratory’s large electronic computers. 
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Personal and Business 


Appointments 


Mr. KENNETH Roney has been appointed technical 
press officer of the National Coal Board. 


Dr. O. P. HAnsom has been appointed technical 
director of Carter Thermal Industries, Ltd. 


Mr. L. B. Devins has been appointed general 
manager of Sheffield Wire Rope Company, Ltd. 

Mr. P. E. JAcKSON has been appointed technical 
sales engineer, South Wales Area, for Erskine, Heap 
and Co., Ltd. 

Sirk Joun Pascoe has accepted an invitation to 
join the board of the Timken Roller Bearing Company 
of Canton, Ohio. 

Mr. R. J. Wricut has been appointed a director 
of Lincoln Electric Company, Ltd. He will continue 
as export sales manager. 

Atomic Power Constructions, Ltd., has 
announced that Mr. J. W. Ashley has been elected 
to the board as technical director. 

Mr. B. MaAvone has joined the staff of the Electric 
Resistance Furnace Company, Ltd., as manager of 
the new “ Efco "* foundry division 

ACHESON INDUSTRIES (EUROPE), 
that Mr. Edward A. Smith has been 
director of Acheson Colloids, Ltd. 

Mr. IAN RosiNnson has been appointed technical 
representative in the Sheffield area for Armstrong 
Whitworth (Metal Industries), Ltd. 

THe NortH Barartish Rupper Company, Ltd., has 
announced the appointment of Mr. C. Thomson, 
A.M.I.Mech.E., as sales manager, conveyor belting. 


Detet Propucts, Ltd., announces that Sir Oswald 
A. Scott has been elected chairman, in place of 
Admiral H. P. Boxer, who did not stand for re-elec- 
tion. 

LAMSON ENGINEERING COMPANY, Ltd., announces 
that Mr. R. L. Herring has retired as managing 
director and has been succeeded by Mr. D. C. H. 
McLean. 

THe WINsoOR ENGINEERING COMPANY, Lid., 
announces that Mr. J. M. Rachal, Mr. R. S. Reynolds 
and Mr. J. Ridge have been co-opted to its board of 
directors. 

THe MINISTRY OF SUPPLY announces that Mr. 
S. A. Hunwicks has been appointed director of 
atomic weapons (development), with effect from 
November 2. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., has announced that Mr. J. Dummelow, 
A.M.LE.E., has been appointed manager of the 
publicity department. 

Sir W. H. Baitey AND Co., Ltd., announces that 
Mr. A. Kirkham has resigned from the board of 
directors and joined the foundries division of 
David Brown (Industries), Ltd. 

THE British BROADCASTING CORPORATION 
announces the appointment of Mr. R. Linton as 
engineer-in-charge of the new television and v.h_f. 
sound transmitting station near Peterborough. 

THe INstiruTE OF ROAD TRANSPORT ENGINEERS 
has announced that Mr. G. Mackenzie Junner, 
M.I.Mech.E., has been reappointed for the fourteenth 
year in succession as the president of the Institute. 


ANGUS AND Co., Ltd., has appointed 
Mr. H. F. Macintosh as manager of its gear division, 
in succession to Mr. Wilfred Hirst, who has left to 
take up an executive appointment with Tweedales- 
Smalley, Ltd. 

Mr. A. J. Moss has been appointed personnel 
officer at Crompton Parkinson, Ltd.’s British Electric 
Transformer Works at Hayes, in succession to Mr. 
D. Rae, who will be taking over other responsibilities 
at the works. 

Mr. P. D. CANNING, of The Plessey Company, Ltd., 
has been appointed chairman of a new sub-committee, 
12-7, formed by the International Electro-Technical 
Commission, to deal with climatic and durability 
testing of telecommunications equipment. 

MATHER AND Piatt, Ltd., announces that Mr. 
William Loris Mather will become chairman of the 
board of directors, in succession to his father, Mr. 
L. E. Mather, who will retire from the chairmanship 
and also from the board on March 31, 1960. 


Dowty Group, Ltd., announces that Mr. A. E. 
Atkins, production controller of Dowty Equipment, 
Ltd., has been appointed general works manager 
Coione!l C. W. King has resigned his position as 
works director of Rotol, Ltd., and British Messier, 
Ltd. 


Ltd., announces 
appointed a 
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W. E. Sykes, Ltd., Staines, Middlesex, announces 
that Mr. P. A. Cheesman, its area representative for 
London North of the Thames and Eastern Counties, 
is shortly to take up a new appointment in the Sykes 
organisation in the United States. His position will 
be taken by Mr. G. P. Jones. 

CoLoneL T. Eustace Smit, chairman and manag- 
ing director of Smith’s Dock Company, Ltd., has 
been elected president of the Shipbuilding Conference, 
in succession to Sir James Milne, who has completed 
his term of office. Mr. Alexander H. White, deputy 
chairman of Lithgows, Ltd., has been elected vice- 
president. 

THe British THOMSON-HOUsSTON CoMPANY, Ltd., 
announces that Mr. O. W. J. Farmer has been 
appointed group publicity manager with collective 
responsibility for publicising the products of the 
A.E.L. divisions and subsidiary companies managed 
by The British Thomson-Houston. Mr. Farmer has 
been succeeded at the A.E.I. Lamp and Lighting 
Company by Mr. R. E. Hopkin. 

THE ENGLISH ELectric Company, Ltd., announces 
that Mr. E. C. Fox, the company’s general manage! 
in India, will become managing director of The 
English Electric Company of Australia (Pty.), Ltd., 
at = beginning of January, in succession to Mr. 
C. W. Goodman, who has passed normal retiring 
age. ‘Mr. Goodman will continue full-time service 
as chairman of the Australian company. In India, 
Mr. N. P. Dingwall, former manager of the company’s 
Calcutta office, will replace Mr. Fox as general 
manager on November 1}. 


Business Announcements 


COVENTRY CLIMAX ENGrNes, Ltd., has opened a 
new service and spare parts depot at 22-28, Chester 
Road, Manchester, 15. 

SrEMENS EpIsoN Swan, Ltd., has opened a new 
branch office at 247, Western Road, Leicester (tele- 
phone, Leicester 58124/5). 


Key ENGINEERING COMPANY, Ltd., Underfloor 
Duct Division, states that it has opened a London 
office at Blackfriars House, 19, New Bridge Street, 
London, E.C.4. 

BruCE PEEBLES AND Co., Ltd., states that Mr. 
George Henderson, sales director, has retired from 
full-time executive duties after being with the company 
for fifty-six years. 

A. J. anD J. D. Harris, Chartered Civil Engineers, 
have moved from 75, Victoria Street to 127, Victoria 


Street, Westminster, London, S.W.1 (telephone, 
Victoria 6941 /2/3). 
THE DeRITEND STAMPING Company, Ltd., has 


moved from Liverpool Street, Birmingham, 9, to 
Bridge House, Station Road, Blackheath, Birmingham 
(telephone, Blackheath 2261/2). 


W. T. HeNiey’s TELEGRAPH WorKS COMPANY, 
Ltd., 51-53, Hatton Garden, London, E.C.1, 
announces that it has entered into an arrangement 
with Voltas, Ltd., who will act as distributors for 
Henley products in India. 


Mr. Guy SxoosmitH, M.LC.E., M.1.Mech.E., 
chairman and managing director of Plenty and Son, 
Ltd., has left on a four-week overseas tour. He is 
visiting Canada, the United States, Australia, New 
Zealand, India and Pakistan. 


W. H. ALLEN Sons AND Co., Ltd., Queens Engineer- 
ing Works, Bedford, announces that it has concluded 
a licensee agreement with the Elsinore Shipbuilding 
and Engineering Company, Ltd., Denmark, for the 
construction of three 720kW C.M.R. turbo-alter- 
nators. 


Erco, Ltd., Netherby, Queens Road, Weybridge, 
Surrey, announces that by an agreement with Brown 
Boveri and Co., Ltd., Switzerland, its subsidiary, The 
Electric Resistance Furnace Company, Ltd., is to 
manufacture portable electric mould driers of the 
Brown Boveri design. 


ELGAR MACHINE Toot Company, Ltd., 172-178, 
Victoria Road, Acton, London, W.3, states that it 
has been appointed the exclusive distributor in the 
United Kingdom for the “* Hyop ”’ jig boring machines 
manufactured by Apparatebau Burkhardt, Pfullingen 
6, Reutlingen, Germany. 


Demac A.G., Compressor Division, Duisberg, has 
signed an agreement with William H. Capper and 
Co., Ltd., Mayfair House, 8/9, Hertford Street, 
London, W.1, under which the British firm has been 
appointed sole representative in the United Kingdom 
and Northern Ireland for the sale of all the products 
of the department. 


ALLIS-CHALMERS GREAT BritaINn, Ltd., Essendine, 
announces the establishment of Allis-Chalmers 
Italiana, S.p.A., a majority owned subsidiary of 
Allis-Chalmers, Milwaukee, Wis., U.S.A., and the 
acquisition by the Italian company of the facilities of 
Vender, S.p.A., a manufacturer of crawler tractors 
and spare parts, located at Cusano, Milan. 

Dowty Group, Ltd., Arle Court, Cheltenham, 
Glos, states that an eight-year contract for the manu- 
facture under licence in Japan of Dowty hydraulic 
roof-support equipment for coal mines has been 
granted by Dowty Mining Equipment, Ltd., to 
Nihon Koki Kabushiki Kaisha (Japanese Mining 
Equipment Company, Ltd.) of Tokyo. The terms 
of the agreement give N.K.K.K. selling rights for 
Dowty mining equipment in Japan and other Far 
East countries. 


Contracts 


CABLE AND WIRELESS, Ltd., has placed an order 
with Cammell Laird and Co. (Shipbuilders and 
Engineers), Ltd., for a cable repair ship, having a 
length overall of 367ft by 47-5ft beam and a cable 
capacity of 21,000 cubic feet or 420 miles of deep 
sea cable. Diesel-electric propulsion machinery will 
be installed to give a speed of 15 knots and the ship 
will be air-conditioned and have an endurance of 
seven weeks. 

HEAD WRIGHTSON STOCKTON ForGe, Ltd., has 
received an order from the National Coal Board for 
two sinking headgears to be installed at Kellingley 
Colliery in the North Eastern Division. Each rising 
to about 85ft in height above the general pit top 
level, these riveted structures will be completely 
clad in 22 gauge galvanised sheet, and they will 
remain as final guide frames for the operative shafts. 
The tipping mechanism, bunker chutes, shaft doors, 
&c., will be pneumatically operated. 

MARCONI’S WIRELESS TELEGRAPH ComPANY, Ltd., 
has received through its Swedish associate, Svenska 
Radioaktiebolaget, contracts to an approximate 
value of £1,500,000 for the design and supply of 
electronic equipment for the Swedish Air Defence 
System. In this system information on attacking 
aircraft and missiles, derived by radar, is analysed 
and displayed on television screens to control room 
operators. Simultaneously interception problems 
are worked out by a high-speed computer and 
appropriate flight instructions are transmitted auto- 
matically by radio to defending aircraft and missiles. 
Tabular and synthetic displays supplemented by 
televised pictures of ancillary operational data 
(weather charts, &c.) are provided and large-screen 
colour television projection displays facilitate assess- 
ment of the air situation. Remote synthetic displays 
may be furnished for civil defence organisations, 
civil air traffic control centres and similar bodies. 


Miscellanea 


CoL_p ForGep Box Socket SPANNERS.—For the 
manufacture of a new range of box socket spanners 
a cold forging process has been introduced by 
Garringtons, Ltd., of Bromsgrove. This is stated 
to be the first time that cold forging has been employed 
in the production of box sockets. It is pointed out 
that these cold forged sockets need no further treat- 
ment, the process itself producing in them the same 
tensile strength as that possessed by ordinary sockets, 
hot forged from chrome steel and subsequently 
hardened and tempered. As a result, costs and 
production time are considerably reduced, enabling 
the firm to offer forged socket sets at relatively low 
prices. Both Whitworth and Unified sizes of the 
new box socket spanners are now available with a 
new switchover reversible ratchet head. 


IMPROVED GUNMETALS.—At an _ exhibition at 
Marlands Hall, Southampton, the Mond Nickel 
Company, Ltd., is showing the properties of an 
improved gunmetal it has developed in a series of 
graphs. The new alloy, 85/6-5/3/3-5/2 Cu-Sn-Zn-Pb- 
Ni, is stated to have stable and better mechanical 
properties at both atmospheric and elevated tem- 
peratures than 85/5/5/5 gunmetal and it still retains 
the same adaptability to the production of pressure- 
tight castings. When properly made, castings in this 
alloy have a 0-1 per cent proof stress of around 
8 tons per square inch with a maximum stress of 
16-17 tons per square inch in sections up to 3in thick. 
The mechanical properties can now be related to 
those obtained from separately-cast test bars. The 
improved gunmetal is one of a range of uses of 
nickel and nickel-containing materials to be featured 
at the Southampton exhibition which will be open 
from October 27 to 30, 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of appli- 
cation ; the second date, at the end of the abridgment, is the date 
of publication of the complete specification. Copies of specifica- 
tions may be obtained at the Patent Office Sales Branch, 15, 
Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 
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820,460. December 6, 1957.—-REMOTE ANGULAR 
PosiTION INDICATING Devices, The British 
Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2. ( Inventors 
Dennis Surridge Morfey and Leslie Carter 
Ludbrook.) 

This invention relates to remote angular position 
indicating, using a transmitting selsyn device which 
avoids the need for slip rings by using on the rotating 
element of the transmitter a single-phase short- 
circuited winding. This is arranged to induce in a 
quadrature winding on the receiver a voltage depen- 
dent upon the degree of coupling provided by the 
stator windings of the transmitter and receiver, the 
voltage thus induced in the quadrature winding being 
employed to energise one phase of a two-phase motor 
coupled to the rotor of the receiver, so that the motor 
drives the receiver into correspondence with the 
transmitter. The rotating element of the trans- 
mitter illustrated can be coupled to a movable band 
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or rope so as to transmit an indication of movement 
Referring to the drawing, a pulley A rotates on 
bearings within the housing B, the housing having an 
opening or openings for the passage of a cord, rope 
or belt, the movement of which is to be indicated. 
Within the pulley is secured the rotating element C 
of the transmitter selsyn, the rotating element being 
furnished with a single-phase short-circuited winding 
D. The bearings are mounted on stationary shaft E 
extending between bosses on the housing. On the 
shaft E is fixedly mounted the stator F of the trans- 
mitter. The stator is provided with a winding in 
which a polyphase distribution of voltages is induced 
from the short-circuited winding on the rotor. The 
stator winding may consist of a star-connected three- 
phase winding, the end terminals of which are 
connected to the similar terminals of a polyphase 
winding on the receiver; alternatively, the stator 
may be provided with two single-phase windings 
suitably phase-displaced to provide an effective star 
point which, with the outer terminals of the windings, 
provides the three-phase terminals for connection 
to the three-phase winding on the receiver. The 
connections to the windings on the stator are brought 
out through the shaft E in any suitable manner. 
September 23, 1959. 


ELECTRONICS 
820,756. February 13, 1958.—MaGnetic DEFLECTING 


Crrcurts FOR A CATHODE-RAY Tus, Electric 
and Musical Industries, Ltd., Blyth Road, 
Hayes, Middlesex. (Jnventor: Eric William 


Bull.) 

In a magnetic deflection circuit for a cathode-ray 
tube it is often found desirable to apply a unidirec- 
tional “* shift’ current to the scanning coil for the 
purpose of centring the beam. The object of- the 
present invention is to provide an improved circuit 
in which the result can be achieved without sub- 
stantial loss of scanning power. Referring to the 
drawing, reference A denotes a scanning coil for a 
cathode-ray tube, the coil being, for example, the 
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line scanning coil of a television receiver. The coil 
is fed with a current variation of sawtooth waveform 
by a driving valve B by way of a transformer C and 
a blocking condenser D. The valve B is only partly 
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illustrated, since the connections to it may be con- 
ventional. A source of shift current represented by a 
battery E has one terminal connected to the lower 
end (in the drawing) of the coil A and has the other 
terminal connected by way of a variable resistor F 
and an auxiliary coil G to the upper end of the coil A. 
The coil G is magnetically coupled, at least to some 
degree, with the coil A, and the auxiliary coil is wound 
with such turns that as a result of the said coupling 
the voltage induced by the scanning current is equal 
to that of the scanning coil. The auxiliary coil G 
is, moreover, wound in opposite sense to the coil A 
so that the resultant voltage across the scanning coil 
and the auxiliary coil in series is substantially zero. 
Therefore, as the scanning current produces sub- 
stantially no voltage between the points X and Y 
indicated in the drawing, the shift source and the 
auxiliary coil do not by-pass a substantial proportion 
of the scanning current, and a shift current may be 
fed into the scanning coil A without significant 
wastage of power. Variation of resistor F allows the 
shift current to be adjusted, whilst the blocking 
condenser D prevents current from the source F 
from flowing in the secondary winding of the trans- 
former C, which would result in reduction of the shift 
sensitivity. —September 23, 1959. 


820,482. November 16, 1954.—Aupio ELECTRONIC 


AMPLIFIERS, The British Thomson-Houston 
Company, Ltd., Crown House, Aldwych, 
London, W.C.2. ( Inventor : James Moir.) 


In the first stage of an audio- frequency amplifier 
where grid bias is obtained by means of a resistor 
in the cathode circuit, the resistor being shunted by a 
capacitor, a short circuit between cathode and heater 
could result in an a.c. voltage at mains frequency 
being applied to the cathode. It follows that the 
cathode potential will therefore vary relative to the 
grid so that the signal will be applied to the input 
end of the amplifier, seriously overloading the 
subsequent valves and the loudspeakers. According 
to the present invention, a protective ohmic resistance 
having an impedance at least ten times that of the 
cathode circuit is included between the heater, 
transformer and the cathode circuit so that in the 
case of a breakdown between cathode and heater 
circuits the voltage developed across the cathode 
impedance due to the cathode heater supply is 
negligible. In the arrangement shown in the drawing 
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A_ represents a thermionic valve in the first stage 
of an electronic amplifier. The cathode B is con- 
nected through a cathode resistor C shunted by a 
condenser to the negative h.t. supply line. The 
heater D is fed from the secondary winding of a 
supply transformer E, of which the centre tap is 
connected through a protective resistor F to the 
negative supply line and hence to the negative end 
of resistor C. Without protective resistance F, 
should a fault occur between the cathode and the 
heater, a closed circuit will be established through 
the capacitor and cathode circuit which includes 
half of the transformer secondary winding and if, 
taking a typical example, the voltage across the half 
of the secondary winding is 3-15V, this will be 
injected into the above-mentioned closed circuit and 
will be applied as a modulating voltage to the cathode. 
By connecting, in the circuit between the tapping 
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point of the transformer and the negative end of 
resistor C, the protective resistance F with an imped- 
ance which is high relative to the cathode impedance 
of C and its shunt capacitor, the voltage drop due 
to the current flow will occur substantially entirely 
across the protective resistance and the voltage 
developed across the cathode impedance which will, 
of course, be applied to the input end of the amplifier, 
og be reduced to negligible amplitude.—September 
23, 1959. 


TELECOMMUNICATIONS 


820,483. November 25, 1955.—VARIABLE Re- 
ACTANCES FOR Microwaves, Electric and 
Musical Industries, Ltd., Blyth Road, Hayes, 
Middlesex. ( /nventor : Frederick Henry Gale.) 

According to this invention, a variable reactance 
for microwaves is in the form of a vane twisted about 
an axis and mounted in a rectangular wave guide 
with its axis lying substantially along the wave guide 
so that the vane can be rotated. The section of the 
vane most liable to reflect electromagnetic waves is 
that parallel to the electric field in the guide, and as 
the vane is rotated, this section moves along the wave- 
guide by virtue of the twist of the vane. An effect is 
produced, therefore, which is similar to that obtained 
by varying the length of a short-circuited waveguide. 

In one form of the invention the vane is mounted in 

the guide so as to form therewith a resonant cavity 

and means are provided for adjusting the angular 
setting of the vane to vary the resonant frequency. 

The adjusting knob and pointer may be calibrated 

directly in reactance or frequency. In another form 

of the invention, the vane is mounted for continuous 
rotation about its axis so that when electromagnetic 
waves are incident on the vane, waves are reflected 
from it differing from the incident waves in frequency 
in dependence upon the rate of rotation of the vane, 
thereby simulating the doppler effect which arises 
when waves are reflected from a moving body. This 

form of the invention may therefore be called a 

doppler simulator, and is useful for testing purposes. 

The vane may be in the form of a helically twisted 

strip but other structures which are electrically 

equivalent may also be used, such as a series of rods 
or strips angularly disposed about the axis of twist 
and spaced in succession along the axis.—September 

23, 1959. 


ELECTRIC TRACTION 


820,596. June 19, 1957.—CoNTROL SySTEM FOR 
RAILWAY VEHICLES, Forges et Ateliers de Con- 
structions Electriques de Jeumont, 5, Place de 
Rio-de-Janeiro, Paris, France. 

When electric locomotives or motor rail vehicles 
have their driving motors supplied with rectified 
current through tapped transformers, the tayping 
switches necessarily comprise resistances or reactances 
for limiting the short-circuit currents in the trans- 
former winding sections. In accordance with this 
invention, however, the tappings of the transformer 
are divided into groups controlled by separate groups 
of tapping switches, each associated with a power 
switch and with a distinct set of single-anode rectifier 
elements in bridge connection, and short-circuit 
currents are eliminated by the rectifier elements. 
Referring to the diagram, the two secondary windings 
A and B feed two distinct rectifier sets C and D 
which operate in parallel to supply direct current to 
driving motors E and F. It will be assumed at first 
that the selectors G and H are on corresponding 
tappings so that each rectifier set supplies half the 
load. When, however, the power switch J is opened, 
the set D is temporarily put out of action, and for a 
short time the set C takes over the whole load. 
During this transition period, the selector H moves 
idly on to the next tapping, as shown, and when the 
power switch closes again, the set D will assume 
practically the entire load under an increased voltage. 
This transfer of the power is due to the fact that if 
two rectifiers are connected in parallel, the one which 
gives the lower voltage does not supply any current. 
It should also be noted that despite the inequality of 
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the two voltages given by the windings A and B, 
no circulating current can pass between them. In 
fact, in the position shown, the rectifier set C opposes 
the short-circuit current, the result being the same 
as if the winding A were disconnected. Immediately 
after, the power switch K opens and the selector G 
moves to the next tapping. Switch K then closes again 
and re-establishes the equality of the two feed voltages; 
the load is again distributed equally to the two 
rectifier sets. In order to reduce the voltage at the 
terminals of the driving motors, the operations of the 
selectors and power switches are effected in the 
inverse order. Means may be adopted for connecting 
the rectifier elements in series on the higher-voltage 
tappings, and an alternative scheme is illustrated in 
the specification, by which the number of tappings 
required for a given range of voltages is reduced 
September 23, 1959. 


Launches and Trial Trips 


Kittrwakg, lightship : built by Philip and Son, 
Ltd., for the Commissioners of Irish Lights; length 
overall 136ft Sin, beam 25ft, depth moulded IS5ft ; 
14in Tayco mooring cable, 4-ton mushroom anchor 
two 35 cwt emergency anchors, lantern 40ft above 
sea level, range 10 miles ; two 9kW and two 44kW 
diesel-driven generators, two diesel-driven air com- 
pressors. Trial, July 

SANTONA, open shelter deck cargo ship ; built by 
Hall, Russell and Co., Ltd., for The Donaldson 
Line, Ltd.; length between perpendiculars 270ft, 
breadth moulded 44ft 6in, depth moulded to shelter 
deck 26ft, 2500 tons deadweight on 17ft 10in draught; 
three holds, two 7-ton and six 5-ton derricks ; two 
125kW and one 60kW diesel-driven generators ; 
British Polar five-cylinder, single-acting, two-stroke 
trunk piston diesel engine, 2000 service brake horse- 
power. Trial, July 31. 

Howmsipe, bulk carrier ; built by Hall, Russell 
and Co., Ltd., for The Burnett Steamship Company, 
Ltd.; length between perpendiculars 370ft, breadth 
moulded 53ft, depth moulded 28ft, deadweight 
6500 tons on 22ft 3in draught; four holds, eight 
$-ton derricks ; three 125kW diesel-driven gener- 
ators ; Clark-Sulzer six-cylinder, single-acting, two- 
stroke diese! engine, 3000 b.h.p. at 150 r.p.m., arranged 
to burn heavy oil. Trial, August 26. 


BANKURA, cargo ship ; built at the Govan yard 


of Harland and Wolff, Ltd.. for the British India 
Steam Navigation Company, Ltd.; length between 
perpendiculars 395ft, breadth moulded 59ft, depth 
moulded to upper deck 32ft 6in, deadweight 7350 
tons, service speed 16 knots; four cargo holds, 
five deck cranes, and four 10-ton derricks, pushe 
button MacGregor hatch covers; four 350kW, 
440V diesel-driven alternators ; Harland and Wolff 
two-stroke, single-acting, opposed piston diesel 


engine, six cylinders, 620mm diameter by 1870mm 
combined stroke, 118 r.p.m. Trial, August 27 

Crry oF MELBOURNE, general and sited 
cargo liner ; built by Alexander Stephen and Sons, 
Ltd., for Ellerman Lines, Ltd.; length between 
perpendiculars 510ft, breadth moulded 71Ift, depth 
33ft 6in, draught 28ft 9}in, deadweight 12,300 tons, 


gross tonnage 9920; five main cargo holds, one 
20-ton, eight 10-ton, four 7-ton, and six 5-ton 
derricks, electric winches, MacGregor steel hatch 


covers ; four 300kW generators ; Stephen-Sulzer 
turbo-charged diesel engine, twelve cylinders, 14,000 
b.h.p. at 114-5 r.p.m., 18,220 b.h.p. at 126 r.p.m., 
arranged to burn heavy fuel. Trial, August 28. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, & desirou having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the nece nforma- 


tion should reach th fice not later than a fortnight before the 
meeting. In all cases the Time and PLACE at which the meeting i 
to be held should be clearly stated 


ANTIQUARIAN HOROLOGICAL SOCIETY 


To-day, Oct. 23.--Science Museum, South Kensington, London 
y 


S W.7. “ The Contributions of Arnold and Earnshav » the 
Development of the Marine Chronometer D. W. Evans, 
7 p.m 
ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

To-day, Oct. 23 Lereps BRANCH AND RAMSEY REGIONAL 
LecTurRt Chemistry Lecture Theatre “A Tt ve University 
Leeds, “ The Prospects of Power from Cont ed Thermo 
nuclear Energy,’’ A. E. Robson, 7.30 p.m 

Sat., Oct. 24.—SouTH East LONDON BRANCH : Visit to Dartford 
Paper Mills, 10 a.m 

Tues.. Oct. 27.—East Kent Brancn : County Hotel, Canterbury 

Protective Equipment for Industrial Plant,”’ W. L. Stern, 

8 p.m 

Thurs Oct. 29 BriGgHTon, Hove axnp Disrricr BRANCH 
New Imperial Hotel, First Avenue, Hove Application of 
Temperature Contro!,"’ 7.30 p.m 

Fri... Oct. 30.—Coventry and District BRANCH Visit 
Lockheeds, Ltd., Leamington Spa, 7.30 p.m. % STOKE AND 
Crewe BRANCH Grand Hotei, Hanley Hospita! Electrica 
Installations,”’ G. Middlemas, 7.30 p.m 

BRITISH INSTITUTE OF MANAGEMENT 

Fri.. Oct. 30.—Firm Evspourne Memoriar Lecrurs Assembly 
Hal!. Royal Commonwealth Society, Northumberland Avenue 
London, W.C.2 The Management Burdc H. Wilmot 


8 p.m 
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BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, Oct. 23.—-Scortisu Section Department of Natura 
Philosophy, The University, Drummond Street, Edinburgh, 
“True Motion Radar,”’ J. H. Beattie, 7 p.m 

Tues., Oct. 27.—SoutTH MIDLANDS SECTION Winter Gardens, 
Malvern, “ Superconducting Computer Stores,’”’ Mrs. I 
Roberts, 7 p.m 

Wed., Oct. 28.—RADAR AND NAVIGATIONAL AIDS Group 
London School of Hygiene and Tropical Medicine, Keppel 
Street, Gower Street, London, W.C.1, adio—Its Impact 
on Shipping,”’ Captain J. D. F. Elvish ; A Historical Survey 


of Radar and Radio Aids to Aircraft Navigation,’’ Air Marshal 
Sir Raymund G. Hart, 6.30 p.m. ¥ SoutTH WaLes SecTION 
College of Advanced Technology, Cardiff, ‘* Stereophonic 
Sound me Electrostatic Loudspeakers,’’ 6.30 p.m 


Mon., Nov. 2.—MERSEYSIDE SECTION University Club, 2 
Mount Pleasant, Liverpoo] Electronics in the Auto-Pilot 
of the * Firestreak ' Missile,’ A. Bedford, 7 p.m 


CEMENT AND CONCRETE ASSOCIATION 
Wed., Oct. 28.—-Constantine Technical College, Borough Road 
Middlesbrough, One-day Symposium arranged in conjunction 
with the Middlesbrough Education Committee, “* Electroni 
Digital Computers in Structural Design,”’ 9.30 a.m 


INSTITUTE OF BRITISH FOUNDRYMEN 


Tues., Oct. 27.—S LOUGH SecTION : Lecture Theatre, High Dut 
Alloys, Ltd., Slough, *‘‘ Casting Defects,’ Francis 
7.30 p.m 


INSTITUTE OF MARINE ENGINEERS 
Wed., Oct. 28.—ScorTtisH SECTION : Smal! Hall, The Institution 
of L ngineers and Shipbuilders, 39, Elmbank Crescent, Glasgow 


C2, The Engineer Surveyor,’’ A. T. Willens, 7.30 p.m 
% MERSEYSIDE AND NortH WESTERN SECTION Liverpool 
Engineering Society, The Temple, Dale Street, Liverpool 


Joint Meeting with the Liverpool Engineering Society, “ Present 


and Future Developments in Heavy Forging,’’ R. C. Benson 
6 p.m. 

Thurs., Oct. 29.—-INPORMAL MEETING Memorial Building. 76 
Mark Lane, London, E.C.3, Discussion on “‘ Steam Versus 


Diesel Propulsion for Large Ships,”’ introduced by L. Greenacre 


and C. B. Robinson, 5.30 p.m. 

Mon., Nov. 2.—STrupENT MEETING: Memorial Building, 76. 
Mark Lane, London, E.C.3, Discussion on “‘ The Day to Day 
Management of a Ship and its Machinery,”"’ 6.30 p.m 
¥%e MERSEYSIDE AND NorTH WESTERN SECTION Liverpool 


Dale Street, Liverpool, 


Engineering Society, The Temple 
: P. Kinsey, 6 p.m. 


* Nuclear Propulsion of Ships,’’ R 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Mon., Nov. 2.—East REGIONAL CENTRE Council Chamber, 
Houldsworth Hall, 90, Deansgate, Manchester, “ Driving 
Technique,” 7.30 p.m. % ScorrisH Centre: Institution of 
Engineers and Shipbuilders, Elmbank Crescent, Glasgow, 
** Chassis and Engine Manufacture,”’ R. P. Chilton, 7.30 p.m 


INSTITUTE OF SHEET METAL ENGINEERING 
Wed., Oct. 28.—WOLVERHAMPTON SECTION: Wolverhampton 
and Staffordshire College of Technology, Wulfruna Street, 
Wolverhampton, “‘ Sheet and Strip Steel,’ A. S. Huxley, 
6.45 p.m. 


INSTITUTE OF WELDING 
Wed., Oct. 28.—MEDWAY SECTION Sun Hotel, Chatham 
* Design for Draughtsmen,”"’ H. B. Merriman, 7.30 p.m 


INSTITUTION OF CIVIL ENGINEERS 
Tues., Oct. 27.—Great George Street, Westminster, London, 
S.W.1, “Some Structural Aspects of the Design of Concrete 
Pipelines,’* N. W. B. Clarke and O. C. Young, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 
Mon., Oct. 26.—East ANGLIAN Sup-CEeNTRE : Cavendish 
Laboratory, Cambridge, Discussion on “ The Teaching of 
Electricity to Engineers and Physicists,"" 7 p.m. & MERSEY 
AND NortH Waces CENTRE: Town Hall, Chester, ‘* H.V 
D.C Transmission with Special Reference to Cross Channel 
Cable,’ Lane, 6.30 p.m. x NorTH-EASTERN CENTRE 
Neville Hall, Westgate Road. Newcastle upon Tyne, “ The 
Provision of Adequate Electrical Installations in Buildings : 
(a) * Multi-Storey Flats and Maisonettes,” C. A. Belcher ; 
(6) ‘Commercial Buildings,’’’ E. Jacobi, 6.15 p.m 
% SuHerrietp Sus-Centre: Angel Hotel, Brigg, Chairman's 
Address, ‘“* Permanent Magnets and the Electrical Engineer,’’ 


F. G. Tyack, 6.45 p.m. ¥& SOUTH MIDLAND ELECTRONICS 
AND COMMUNICATIONS GrouP : James Watt Institute, Birming 
ham, “ Reliability of Electronic Equipment,’ A. G. Field 
6 p.m. ge WesTeRN UTILizaATION Group: S.W.E.B. Demon 


stration Theatre. Colston Avenue, Bristol, Section Chairman's 
Address, T. E. Houghton, 6 p.m 

Tues., Oct. 27.—MEASUREMENT AND CONTROL 
Place, London, W.C.2, Discussion on “ Future Trends in 
Memory Stores for High-Speed Digital Computers,’’ opened 
by W. Renwick, 5.30 p.m. ye NORTH-WESTERN MEASURE 
MENT AND C ONTROL Group : Engineers’ Cc lub, Albert Square 
Manchester, ** The Influence of Cons amers’ Load Consumption 
Characteristics on Metering Practice,’’ L. B. S. Golds, 6.15 
p.m. 3 SourH-West SCOTLAND SuB-CENTRE Royal College 
of Science and Technology, George Street, Glasgow, C.1, ““A 
New Method for Observing the Phenomena of Commuta- 

* H. J. H. Sketch, P. A. Shaw and R. J. K. Splatt, 6 p.m 

Oct. 28,—ELECTRONICS AND COMMUNICATIONS SECTION ; 
Savoy Place, London, W.C.2, Chairman's Address, ** Develop- 
ment of Eurovision,’’ M. J. L. Pulling, 5.30 p.m. 3 Nortu 
LANCASHIRE SuUB-~CENTRE North Western Electricity Board 
Demonstration Theatre, Duke Street, Barrow, “* Discrimination 
between H.R.C. Fuses,”’ E. Jacks, 7.15 p.m. ye RuGBy 
SuB-CENTRE College of Technology and Arts, Rugby 
Joint Meeting with bg Rugby Engineering Society, ** The 
Deltic Locomotive,”’ M. Cock, 6.30 p.m 

Thur Oct. 29 eae SCOTLAND SuB-CENTRF Electrical 
Engineering Department, Queen's College, Dundee, Chairman's 

Address, A. J oO Cruickshank, 7 p.m 
Oct. 30.-~NORTH SCOTLAND SuB-CENTRE : Robert Gordon's 

Technical College, Aberdeen, Chairman’s Address, A. J. O. 


SECTION Savoy 


Fri 


Cruickshank, 7.30 p.m % NortH STAFFORDSHIRE SUB 
CENTRE Technical College, Stoke-on-Trent, ** The Design 
and Performance of the Gas-Filled Cable System,’’ E. P. G 


Thornton and D. H. Booth, 7 


INSTITUTION OF HIGHWAY ENGINEERS 
To-day, Oct. 23.—Nortu East BrancH: University Science 
Laboratories, South Road, Durham, * Recent Developments 
n Coated Macadam and Cold Asphalt,” A Lawrence 


p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


p.m 


Sat., Oct. 24.—EasTeRN GRADUATES’ SECTION : Visit to Woods 
of Colchester, 9.30 a.m 

Tue Oct. 27.-AuTomosite Division: 1, Birdcage Walk 
Westminster, London, S.W.1 Engineering Challenges to 


American Automotive and Petroleum Research,”’ L. Raymond 


6 p.m 
Wed., Oct. 28 

APPLIED MecuHanics Group : I, 

London, S.W.1, * Strength of 


ORDINARY MEETING IN CONJUNCTION WITH THE 
Birdcage Walk, Westminster, 
Thick Cylinders Subjected to 
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J. L. M. Morrison, B. Crossland 
% YorKSHiRe BRancu: The 
Industrial Applica- 


Repeated Internal Pressure.’ 
and J. S. C. Parry, 6 p.m 
University, St. George's Square, Sheffield, * 
tions of Oil Hydraulics,’ F. B. Levetus, 6.30 p.m. ye EASTERN 
GRADUATES’ SECTION : College of Technology, Luton, “ Per- 
formance Testing of Tyrex Tyre Cords,”’ 7.30 p.m. 

Thurs., Oct. 29.—WesterN A.D. Centre : Royal Hotel, Bristol, 
Repetition of A.D. Chairman’s Address, 6.45 p.m. & EAst 
MIDLANDS GRADUATES’ SECTION : College of Technology and 
Commerce, Leicester, Film Show, 7.15 p.m. ye SOUTHERN 
GRADUATES’ SECTION South Dorset Technical College, 
Weymouth * Design of Pumps and Compressors,”’ F. Pollak 

30 p.m 


Fr Oct. 30.—-CoveNTRY GRADUATES’ SECTION : Visit to the 


works of Alvis, Ltd., Holyhead Road, Coventry, 7.30-9 p.m 
%& East MIDLANDS GRADUATES’ SECTION : Visit to the Metal 
Box Company, Ltd., Addicroft Works, Sutton-in-Coldfield, 
Notts, 7 p.m 


Sat., Oct. 31.—WESTERN BRANCH : Visit to the Severn Pumping 
Station of British Railways, 2 p.m. 

Mon., Nov. 2,—-NORTH EASTERN BRANCH : Institute of Mining 
and Mechanical Engineers, Neville Hall, Newcastle, 1, Joint 
Meeting with the local branch of the Institution of Production 


Engineers Production, Fabrication, Properties and Uses 
f Some of the Newer Metals,”’ N. P. Inglis, 6 p.m. 
INSTITUTION OF PLANT ENGINEERS 
To-day, Oct, 23.—BIRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, “ Industrial Floorings,’’ W Warlow 
7.30 p.m 
Von., Oct, 26.—West AND EaST YORKSHIRE BRANCH : Houlds- 
worth School of Applied Science, The University, Leeds 
A.C. Motors and their Application,’’ F. T. Bartho, 7.30 p.m 
Tue Oct. 27,—SouTH Waces BRANCH : South Wales Institute 


of Engineers, Park Place, Cardiff, ‘* Properties of Molybdenum 


Disulphide and Its Use as Plant Engineering Material, 
H. P. Jost, 7.30 p.m 

Thur Oct. 29.—SuHerrieLD AND District BRANCH Grand 
Hotel, Sheffield, “ Lifting Tackle,’ G. E. Simm, 7.30 p.m 


INSTITUTION OF PRODUCTION ENGINEERS 


Mon., Oct. 26.--NoRTH WESTERN REGION Reynolds Hall, 
Manchester College of Science and Technology, Sackville 
Street, Manchester, ‘Applications of Hydro-Pneumatic 
Circuits,”’ J. M. Kenworth, 7.15 p.m 

Wed., Oct. 28.—MIDLANDS REGION Technical College, Shrews 
bury, “ Production in Western Germany,” A. ¢ urner, 
7.30 p.m 

Thur Oct. 29.—NoRTH MIDLANDS REGION Ruston Club 


Lincoln, ‘‘ Work Measurement and its Uses for Management,”’ 


W. Hewett, 7.30 p.m 

Mon., Nov. 2.—-NORTHERN REGION : Institute of Mining and 
Mechanical Engineers, Neville Hall, Newcastle, 1, The 
Production, Fabrication, Properties and Uses of Some of 


the Newer Metals,’’ N. P. Inglis, 6 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 
To-day, Oct. 23.—MIDLAND COUNTIES BRANCH: James Watt 
Memoria! Institute, Birmingham, Chairman’s Address, A. T. 
Clarke, 6.30 p.m. 


Thurs., Oct, 29.—WALES AND MONMOUTHSHIRE BRANCH : South 
Wales Institute of Engineers, Cardiff, Chairman's Address, 
Cc. D. C. Braine, 


* The Structural Aspect of Pipe Problems,’’ 


6.30 p.n 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Oct. 23.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, “Some Recollections of Past Secretary 
H. G. Riddle as a Model and Experimental Engineer,’’ H. J. N 
Riddle, 7 p.m 

Fri., Oct. 30.—-Pepys House, 14, Rochester 

London S.W.1, * Planning a Computer Job, 


p 


LIVERPOOL JOINT CHEMISTRY COMMITTEE 


Row, Westminster 
** M,. G. Ferrand, 


Thurs., Oct. 29.—Lecture Theatre, The University, Vine Street, 
Liverpool, ** The Growth of Fluorocarbon Chemistry N 
Haszeldine, 5 p.m 

Fr Oct. 30,—-Lecture Theatre, The University, Vine Street, 


Liverpool, ** Bulk Handling and Storage of Heavy Chemicals,” 


W. A. 5S. White, 7.30 p.m 


MANCHESTER ASSOCIATION OF ENGINEERS 


To-day, Oct. 23.—Engineers’ Club, 
* Design and Construction of the 
boat,”’ R. A. Oakley, 6.45 p.m 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


Albert Square, Manchester, 2, 
Latest Self-Righting Lifes 


Fr Oct, 30.—Lecture Theatre, Literary and Philosophical 
Society, Newcastle upon Tyne, Opening Genera! Meeting ; 
Film ** The Dounreay Fast Reactors,’’ 6.15 p.m 

Mon., Nov. 2.--ANDREW LAING Lecture: Lecture Theatre, 
Literary and Philosophical tr i Newcastle upon Tyne 

Machinery for Large Tankers,’ . B. Halley, 6.15 p.m 
PLASTICS INSTITUTE 

Von., Nov. 2.-MIDLANDS SECTION: James Watt Memorial 

Institute, Great Charles Street, Birmingham, 3, ** High-Speed 


Latest Development in Injection 


Gaspar, 6.30 p.m 


Injection Moulding and 
Moulding Technique,”’ E 
REINFORCED CONCRETE ASSOCIATION 


Thurs., Oct, 29.—-West OF ENGLAND BRANCH : New School of 
Engineering, The University, Bristol *The Architectural 
Expression of Structural Concrete,’’ W. A. Gibbon, 6 p.m 


ROYAL AERONAUTICAL SOCIETY 


Tue Oct. 27,—MaAtn Lecture : Church House, Westminster, 
London S.W.1, * Aircraft Fatigue-—-A Survey of Current 
Thought,”’ R. J. Atkinson, 7 p.m 

Wed., Oct. 28.-—-GRADUATES’ AND STUDENTS’ SECTION Library, 
4, Hamilton Place, London, W.1, The Setting of Aircraft 
Specifications,”” R. H. Whitby, 7.30 p.m 

Thurs., Oct. 29.—SpeciaL GENERAL MEETING Hamilton 
Place, London, W.1, “* The Society and the Helicopter Asso 
ciation,”’ 6.30 p.m 

Fr Oct. 30.—MAN-POWERED AIRCRAFT GRouP : The Library, 


4. Hamilton Place, London, W.1, Inaugural Meeting, 7 


SOCIETY OF ENGINEERS 


p.m 


Mon. Nov. 2.--Geological Society, Burlington House, Piccadilly, 
London, W.1, ** The Dissemination of Technical Information 
with Particular Reference to the Aircraft Industry,’’ K 
Steel, 5 p.m é 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Tue Oct. 27.—Manson House, 26, Portland Place, London. 
Wi  tkedaek Developments in Optical Instruments.’ 
J. H. Bach and G. E. Fishter, 6.30 p.m. 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 

To-day, Oct, 23.—Institution of Engineers and Shipbuilders, 39, 
Elmbank Crescent, Glasgow, Presidential Address, J w. 
Todd, 6.45 p.m 
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No matter how you do it, no matter what your particular industrial 
weed is, getting in touch with Associated Lead is bound to lead to better things — 
better products, better processes — for you and your industry. 
Associated Lead Manufacturers is a single company specialising in the 
manufacture and supply of lead and antimony in all 


their many forms; alloys; pure metals; chemicals and pigments. 


ASSOCIATED LEAD MANUFACTURERS LIMITED 
CLEMENTS HOUSE, I4 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER (ez) 
Export Enquiries to: Associated Lead Manufacturers Export Co., Limited, Clements House, 14 Gresham Street, London, E.C.2 , 

Eater No. 731 on reply card 
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SHEEPBRIDGE 
CAST 





IN IRONS AND PHOSPHOR BRONZES 


Two grades of iron are held in STOCK. Mk 1 which is a 
normal 13 TON GREY IRON, and Mk 3, an alloy iron 
which can be hardened by heat treatment. 

STOCK sizes range from 7” dia. to 12° dia. but larger 
sizes can be made to order. 


LENGTHS up to |0 FEET can be supplied. 


PHOSPHOR BRONZE up to 3° dia. can be supplied 
to B.S. 1400 PBI and LPBI in LENGTHS up to 10 FEET. 


YOU CAN BE SURE IF IT’S SHEEPBRIDGE 


























Sheepbridge Alloy Castings Ltd. 
(One of the Sheepbridge Engineering Group) Sutton-in-Ashfield, Notts. Telephone: Sutton-in-Ashfield 590 
Enter No. 741 on reply card 
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METALCRAFT PALLETS 
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We are right on our metal when it comes 
to making Pallets of any description, stand- 
ard design or special purpose. We offer 
the most competitive service in this field. 


WWatlioeliaewaniiiians Ltd. 


THE AIRPORT CARDIER 0 “SS 


a 
ca seer "T3536 





Enter No. 751 on reply card 
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AUTOMETRIC 


——— 


PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 
ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 
SPECIAL 
PURPOSE MACHINES 


Research rs Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 


Telegrams: “‘Wilmaket, Nordo, London" 














Pp ur p oh Y he Enter No. 753 on reply card 


eee 
CENTRIFUGAL OIL 


ai STORAGE TANKS 
TURBINE SINGLE & MULTI-STAGE 


@MINI-GEAR Cylindrical, Rectangular and 
Sitewelded. Capacities from 
ROWS apenee 25 gall. to 30,000 gall. 
OSCILLATING PISTON 


ROLLER VANE PRESSURE VESSELS 


VACUUM Butane and Propane Storage 

®©DIAPHRAGM VACUUM Vessels, Coiumns, Cooling and 

Scrubbing Towers, Air Receivers, 

a ee Chemical Storage Vessels. Full 

details supplied on application. 
Also Manufacturers of Ducting and 
Fabrications. Large Machining 

Capacity Available. 


ROBERTS BROS. 
ESTABLISHED 1919 
JUNCTION ROAD, WORDSLEY, 
STOURBRIDGE woncs. 


Tel: STOURBRIDGE 3101/2/3 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 








Enter No. 752 on reply card Enter No. 754 on reply card 











‘MARE X’ 


hollow plastic 


INDUSTRIAL FANS 


for oil, 
gas and chemical plant, 
process cooling 


and ventilation 








Marston Excelsior Limited have acquired the exclusive right from the 
Hudson Engineering Corporation of Houston, Texas, to manufacture 
their ‘Tuflite’ hollow plastic fan blades and variable-pitch hubs in the U.K 
These fans have shown substantial practical and economic advantages 
over conventional types in the course of several years of operation under a 
wide variety of different conditions. Initially available in overall diameter 
sizes of 6 ft. to 14 ft. in increments of 1 ft. 


‘Marex' fans are :— 

extremely tough — extremely light — highly efficient — corrosion- 
resistant — shatter proof 

and make for 


greater safety — easy installation — minimum maintenance. 


Enquiries to 


MARSTON EXCELSIOR LIMITED 


(A subsidiary company of Imperial Chemical Industries Limited.) 
Fordhouses, Wolverhampton. ial 


Eater No. 755 on reply card 









76 THE ENGINEER Oct. 23, 1959 


CRAVEN BROS 


CRANE DIVISION LTD. 

















MANUFACTURERS 
OF ALL TYPES OF 
STEELWORKS CRANES 





CRAVEN BROS CRANE DIVISION LTD. 
LOUGHBOROUGH ENGLAND 
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kitchen window frame... 


we don't always know 


But whatever its purpose and whoever uses it, we are sure of one 
thing... it is a first-class pressing which will give satisfactory service 


throughout a long life. 


‘*BRALLOY ”’ have the ‘ know-how,’ the plant and the skilled operatives 
who can produce Hot Pressings in the way YOU expect them to be 


| produced. 


A fully descriptive Brochure is available on request. 


LIGHT ALLOY 
- ALUMINIUM BRONZE 


HOT BRASS . | PRESSINGS 





BRASS & ALLOY PRESSINGS (Deritend) LTD. 


LIVERPOOL STREET - BIRMINGHAM, 9 
TEL: VICTORIA 2941 


A MEMBER OF THE DERITEND GROUP OF COMPANIES 


Enter No. 771 on reply card 























Westool Solenoids are compact, self- 
contained, electro-magnetic units that 
can be fitted anywhere to provide a 
direct mechanical action automatically 
or by remote push-button control, They 
can be used to push, thrust, lift, lower, 
open and shut with an accuracy, 
regularity and convenience unobtain- 
able by any other method. 


LONDON: 
2 Ashley Place, London, S.W.1. 
Telephone: Victoria 7301 2 








| Miniature Solenoids AC & DC SERIES 500 AC 


| from 225 cm Grammes to |.502 








SERIES *L’* DC SERIES ‘DK’ DC 





SERIES 1174 DC | 
i 






SERIES 2030 DC 


but for instantaneous and reliable remote control you need 


WESTOOL SOLENCIDS 


Practical design, use of the best 
materials, care in manufacture and 
thorough testing ensure that Westool 
solenoids are the best you can obtain. 
The range of Westool A.C. and D.C. 
standard solenoids covers most indus- 
trial requirements. 

Investigate the possibilities of Westool 
solenoids for your machinery and call 
in our experts if you need advice. 


ST. HELEN’S, AUCKLAND, CO. DURHAM 
Telephone: West Auckland 551/5 
Telegrams: Solenoid, West Auckland 


BIRMINGHAM: 
7 Newhail Street, Birmingham 3. 
Telephone: Central 390] 





SERIES 400 AC SERIES 700 AC 














Enter No. 772 on reply card 
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Recent development work at Neston has resulted in labora- 


RECRYSTALLISED ALUMINA 99-7°, os ; cafe me “ale 

tory ware in these highly refractory materials becoming 
STABILISED ZIRCONIA 97° available to a greater degree of purity and in a wider range 
PURE MAGNESIA 98°5°” of shapes and sizes than has hitherto been possible. 

These Pure Oxide refractories open up new possibilities in 

MPERVI “9° . os 
VIOUS THORIA 99:97, high temperature work, whether it is to be done in a 
THORIA 99:9°, laboratory or on an industrial scale. 


MORGAN 


efractories Ltd 


*Registered trade-name applied for. n.e 1470 


Enter No. 781 on reply card 


MORGAN REFRACTORIES LIMITED, NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 
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Proved again— a 


EUCLID 
TC-12 is 
world’s best 

crawler - 


After extensive trials, 
Consolidated Diamond Mines 
of South West Africa, Limited, 
selected the world’s biggest 

and best crawler—the 

EUCLID TC-12 TWIN-POWER 
CRAWLER TRACTOR 


TC-12’s are saving hundreds of 
thousands of pounds. Put them in your 


fleet. Ask now for a demonstration. ae 


BLACKWOOD HODGE 


Subsidiary Companies Branches Works and Agencies throughout 
the World 


Enter No. 791 on reply card 
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A team you can trust 


Don’t leave anything to chance when you’re ordering copper, brass, 
titanium or zirconium. Go straight to the experts — go immediately to 
I.C.I. Metals Division. 

They will give you the benefit of years of experience and intensive 
research, exceptional production facilities, a nation-wide sales 
organisation and considerable specialist talent. More than likely they’ll 
be full of suggestions for dealing with your special problem. If not, 
they'll be eager to meet the new challenge and find the exact answer. 
This is how I.C.I. Metals Division has built up its versatile and 
supremely trustworthy team. For you, it could well mean time 
and effort saved and a difficult job perfectly completed. 





Specialists in 


Copper - Brass - Titanium - Zirconium 





IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.W.1 


Enter No. 801 on reply card 
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Welded fabrications and fusion-welded pressure vessels 
to the requirements of Lloyds Class 1, A.S.M.E., 


A.O.T.C. codes and similar specifications 


JENKINS 


ROBERT 


Telephone 





JENKINS & Co.. 


ENGINEER 8] 





One of 48 Mild Steel Water drums 3’ 0° diameter x 18’ 9” long. Steel 1\" 
thick welded to Llovds Class 1. Seventy-two stub end tubes are welded in 
the shell 


Welding techniques and inspection controls 
equal to all requirements; modern progress 
and planning methods to quicken delivery : 
capacity and full research facilities for a 
variety of work; all these essentials are 
co-ordinated by Jenkins of Rotherham to 
provide a production potential second to 
none for the fabrication of welded pressure 


vessels. 


of Rotherham 


LIMITED, 


(6 lines) 


ROTHERHAM. 





Enter No. 811 on reply card 








NORRIS BROS. LTD. 


have. teams available to undertake 


DESIGN, DETAILING 
and DEVELOPMENT 


in the following fields :- 





Aeronautical Engineering 

SJ Chemical Plant 

=j Electrical Engineering 

—| Mechanical Engineering 

Mechanical Handling 

Model Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms, Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 


53 VICTORIA STREET S.W.1 
— TEL.ABBEY 6152 - 


Enter No. 821 on reply card 
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INDUSTRIAL COUNTING 
INSTRUMENTS and , ’: 


MEASURING a? Kil PN ma 
MACHINES ‘i 


Let us solve 
your 










Patented and 


Design 
wo measuring 


Write or phone 
for uw Catalogue or a visit from a 


echnical representative to ‘* INSTRUMENT DIVISION "’ 


B.& F.CARTER& CO.,LTD. 


ALBION WORKS, BOLTON 3, ENGLAND | 


Tel: BOLTON 4344 (Al! lines) | 
Grams BRAIDERS BOLTON " | 
| 





Enter No. 822 on reply card 


counting 
| 


problems | 
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Presses with 
inbuilt Dependability 





PRESS TYPE OC10 | MF.14  |UF.A6 |LN.24  |YV.34 
"RATING: TONS 150 300 400 650 1500 
A selection from CRANK DIA. ins. 1 8} 10 2 | «45 
the range of BETWEEN SIDES ins. | 754 63-109 «=| «1094 ~—=|—«*1304 
STROKE ins. 10 14 16 24 34 


C.W. double- 


cronk presses 


SLIDEFtoBxRtoLins. 30x68; 42x54 (54x99; (63x99 70x120 
BED FtoBxRtoLins. 36x72 60 x 61 60x 108 76x108 (70x129 | 
CUSHION: TONS 28 £0 81 101 150 


COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 


London Office : 117 Victoria Street, Westminster, S.W.1 Telephone : Victoria 5472 





Enter No. 823 on reply card 











EQUIPMENT FOR STEAM, ea VALVEs 
iN GAS, WATER, AND AIR, HE REGUL aT 
D sizes STOp VA ING 
puTIES AND CATER FOR THE tn i LVEs 
Ssu 
. NEEDS OF ENGINEERS TO 650 pg ts UP 
at YOUR IN ALL INDUSTRIES TEMPERATURES 
pressure TO 87s DEG. ¢ “g 
WRITE OR PHONE ” —— 
TABLE FoR 
YOUR NEEDS TO-- STEAM, ¢ 
’ AS, 
AIR, on 


B.S.S. LTD. SPECIALISE IN 


VEE-REG 





BRITISHSTEAM SPECIALTIES L” icy pr’, 


FLEET STREET LEICESTER. 


PHONE: LEICESTER 208856 


Stocks at :-—LEICESTER + LONDON LIVERPOOL GLASGOW 
BRISTOL MANCHESTER NEWCASTLE-ON-TYNE 
BIRMINGHAM : OUBLIN BELFAST 








Enter No. 824 on reply card 
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LET 
Semtex 
STOP THE ROT 





Corrosion means a steady drain on your profits. 
Semtex, the anti-corrosion specialists, can stop 
the constant expense of repairs to flooring, interruption 
in production and loss of goodwill. They can proot 
factory floors, storage bays, machine beds and even 
walls against chemicals or any corrosive agents. 
Semtex have years of experience behind them. 
consult Semtex e INDUSTRIAL DIVISION 
Specialists in anti-corrosion treatments and industrial flooring 


ane a 


i: 


Ve - laa 
2 hi 











Semtex 


4A DUNLOP COMPANY 


Ltd INDUSTRIAL DIVISION, DEPT. £.6. 50 BLACKFRIARS ROAD, 


SALFORD 3, LANCASHIRE Telephone: Deansgate 2/28 


P , 
Crelose/ti 


Enter No. 831 on reply card 
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you 
can 


control 





Now you can buy control in a package! 


To install first-class hydraulic circuits with the Armstrong 
‘** Off-the-Shelf’ Actuator is to use the easiest and most 
economical means in the world. 


You can select a combination of the various types of 
Armstrong Actuator units to suit your individual require- 
ments. Accurate assembly requires only elementary 
engineering knowledge, simple instructions are provided 
and stock embodiment items supplied. 


An Armstrong Actuator does away with the need for heavy 
or complicated linkages and gives none of the troubles that 
tend to crop up with links, levers or cams. Once installed 
and charged, it will function for as long as the machine or 
Structure in which it is embodied—smoothly and efficiently. 

his bold new conception of hydraulic control has behind it 
the vast experience gained by the Armstrong Patents 
Company Limited of Beverley. They alone, because of their 
unique position in the field of hydraulic engineering, are 
able to offer Actuators of this quality at the price. 


lalomm dal t— 


Armstrong “* Off-the-Shelf *’ Actuators—power or manually 
operated—put so many possibilities “within your reach” 
that early investigation is advised. Ask for leaflet—Apl. 51/1. 


GOLDEN JUBILEE 


+1959-— 








RMSTRON 
OFF-THE-SHELF ACTUATOR BaYandate tall 


ARMSTRONG PATENTS CO. LTD. 
EASTGATE, BEVERLEY, YORKSHIRE. 


Telephone: Beverley 82212 (6 lines) 


Enter No. 841 on reply card 








Hopkinsons 
STEEL CASTINGS 


We specialise in repetition work but can 
supply large types of castings up to 3 tons 
in weight. 

Quantity production of castings from 
about 20 Ib. upwards. 

High-quality work assured by a foundry 
fitted with the latest modern equipment. 
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HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFICE: 34 NORFOLK STREET + STRAND: W.C.2 









HV.115 
Enter No. 851 on reply card 





A copy 
for the asking ... 


In days when time is money and competition gets keener, 
the importance of cutting oils and lubricants is often 
overlooked. 


To help engineers and others concerned with the selection 
of the right cutting for a particular operation, we have pro- 
duced the booklet illustrated. If you have not received a 
copy, please—in your own interest—write for one today, 
on your business heading. 






The booklet is not a general treatise on cutting oils. It 
is, nevertheless, a helpful guide in the selection—with the 
advice of Edgar Vaughan & Co., Ltd.—of the most suitable 
and economical oil or lubricant for a specific job of work. 


In a general way, the booklet covers Neat Cutting Oils, 
Broaching Oils, Soluble Oils of all types, Grinding and 
Drawing Compounds. 








kes a rch 


Edgar 


aughan 






Set vice 








€ Co. Ltd. 





gn mesa 


ener? i sl 
ee ee 
——— 


Works & depots at : Birmingham, Manchester, Liverpool, Southall (Middx.), Bristol, Glasgow. Bl RM | NGHAM . 4 ss ENGLAND 


Enter No. 852 on reply card 
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Small skip hoist electric- 
ally operated handling 2 
cwt. sacks of soda into a 
storage bin with a bottom 
discharge outlet to a lower 
floor. 


ELEVATORS 
CONVEYORS 

OF ALL TYPES 
RUNWAYS 
STEEL BUNKERS 
STRUCTURAI 
STEELWORK 


COMPLETE 
HANDLING PLANTS 


FOUNDRY 
MECHANISATION 


CRANES 


BROADWELL 
ENGINEERING LTD. 


TIVIDALE STREET 
TIPTON, STAFFS. 
Telephone: TIPTON 2641 





Enter No. 861 on reply card 





INSTALLATIONS 
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im production... 


* 

HEWITTIC 
4 GERMANIUM 
RECTIFIERS 


employing Hewittic 
germanium rectifier diodes 

















After 50 years experience in the produc- 
tion of high power mercury arc rectifiers 
the Hackbridge and Hewittic Electric 
Company has now in operation extensive 
facilities for the complete manufacture 
of germanium rectifiers. Silicon equip- 
ments can also be supplied. 

Send for Publication R193. 























iHustrations 
Top. Machine for pulling crystals from the meit. 
Centre. Electrical measurements and testing room. 
Bottom. The Hewittic air cooled germanium diode. 









HACKBRIDGE & HEWITTIC 


ELECTRIC €CO., LIMITED 
WALTON-ON-THAMES, SURREY, ENGLAND 


Telephone: Walton-on-Thames 28835 (8 lines) Telegrams & Cables: ‘Electric, Walton-on-Thames"’ 














OVERSEAS REPRESENTATIVES 


ARGENTINA : Fie A. Roberts & Cia., S.R.L., Buenos Aires, AUSTRALIA ; Hackbridge and Hewittic Electric Co. Ltd., 171, Fitzroy Street, St. Kilda, 
Victoria ; N.S Queensland : W. Australia : : Elder, Smith & Co. Ltd.: South Australia : Parsons & Robertson Ltd.; Tasmania : H. M. Bamford & 
Sons (Pty.) or ‘Hobart. BELGIUM & LUXEMBOURG : Pierre Poilie, Brussels 3 BRAZIL : Oscar G. Mors, Sao Paulo. BURMA: Neonlite 
Manufacturing & Trading Co. Ltd., Rangoon CANADA: “we and Hewittic Electric Co. of Canada Ltd., Montreal; The Northern Electric 
Co a. Montreal, etc. CEYL ON : nvee Ess Ltd., Colombo. LE: Sociedad Importadora de! Pacifico Ltda., Santiago. EAST AFRICA: 
G. A. Neumann Ltd., Nairobi. EGYPT: Giacomo Cohenca Fils, S.A.E., Cairo. FINLAND: S&ahké-ja Koneliike O.Y. Hermes, Helsinki 
GHANA, NIGERIA & SIERRA LEONE: Glyndova Ltd. GREECE; Charilaos C. Coroneos, Athens. INDIA: Steam & Mining Equipment (India) 
Private Lid., Calcutta; Easun Engineering Co. Ltd., Madras, 1. IRAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO: 
Harper, Gilfillan & Co. Ltd., Kuala Lumpur. NETHERLANDS: J. Kater E.1., Ouderkerk a.d. Amstel, NEW ZEALAND: Richardson, McCabe 
& Co. Ltd., Wellington, etc. PAKISTAN; The Karachi Radio Co., Karachi 3 SOUTH AFRICA: Arthur Trevor Williams (Pty.) Ltd., Johannes- 
burg, etc CENTRAL AFRICAN FEDERATION: Arthur Trevor Williams (Pty.) Ltd., Salisbury THAILAND: Vichien Phanich Co. Ltd., Bangkok. 
TRIN IDAD “ TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Dr._H. Salim Oker, Ankara. U.S.A.: Hackbridge and Hewittic Electric Co. Ltd., 
P.O. Box 234, Pittsburgh 30, Pennsylvania VENEZUELA: Oficina de Ingenieria Sociedad Anonima, Caracas. 


Enter No. 862 on reply card 



































Specialists in the 
manufacture of Cast- 
ings in Manganese 
Bronze; Phosphor 
Bronze ; Gun Metal ; 
Brassand Aluminium. 


ental Manda Ce Plenty Tough! 





DESIGN and SUPPLY 
for SPECIAL NEEDS | 


TRAILER STILLAGES | 
PALLETS CONTAINERS 
HYDRAULIC LIFTS and 


SPECIAL 
OTHER EQUIPMENT ALLOYS TO 
for SPECIFICATION 





MATERIALS HANDLING | 


ask us to call :— 
BASING RD., BASINGSTOKE 


Telephone ;: No. 551. 


When you need tough RAN? 


castings . . 
J. & Jj. HUGHES LTD., Albion Metal Works 
CHOOSE HUGHES Woodcock Street, Birmingham, 4. 












Enter No. 863 on reply card | Enter No. 864 on reply card 
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Stray Vibrations 


Examine the vibrations caught by the pick-up of any Balancing Machine. These are due to: 


1 Dynamic unbalance 2 Harmonics 3 Bearing noise 4 Windage §& Adjacent Machine Tools 


How should the wanted unbalance vibrations be separated from the unwanted ones? 
By a selective amplifier system? With a simple Wattmeter system? 

The answer to these questions makes all the difference in simplifying the Workshop 
practice of balancing—a problem which has long been the concern of Avery. 

Our illustrated booklet No. DB593 deals fully with this all-important aspect of un- 


balance vibrations. Write to the address below for your copy. 








AVER y fo ELECTRODYNAMIC BALANCING 


W.& T. Avery, Limited, Soho Foundry, Birmingham 40 
Enter No. 871 on reply card 
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“turn to the Gross-Roll Bearing 


Evolved, perfected and manufactured in Great Britain in collaboration with British 


Timken Limited. 


The Priestman Cross-Roll Bearing consists of 
four separately machined rings. When bolted 
together in pairs the roller paths form a diamond 
pattern race section. 


The Timken tapered rollers, spaced on the pitch 
circle by pressed steel cages, alternately contact 
opposing race surfaces of the outer and inner 
rings. The crossing of the roller axes in com- 
bination with the inclination of the roller paths 
is the feature that enables the Bearing to resist 
loads in all directions. 


Priestman Cross-Roll Bearings are pre-loaded, 
pre-lubricated, and sealed self-locating 
assemblies, requiring no adjustment and little 


as i f é 
~ ~ * \ 


ae 


: y wg ee 74 < ‘ 
om | 5 @ is 





maintenance beyond the periodical replenish- 
ment of grease in the labyrinth which 
supplements the special synthetic rubber 
cruciform seal, excluding all foreign matter. 


PRIESTMAN BROTHERS LIMITED, HULL, ENGLAND ane 


Enter No. 881 on reply card 
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SOLE MANUFACTURERS 


FURNACES am * ‘“*“ WONDER” Rotary 
’ % ““MATCHLESS”’ Duplex 

rth * “VICTORY” = Simplex 

%* ‘*““ TRUSTY” Donkey 

* ‘““BULLDOG” Double 

acting 


STRESS 
RELIEVING § 


Overhaul and repairs of MUMFORD 
Pumps carried out | 


ST. BOTOLPH’S | 
ENGINEERING WORKS 


LIMITED 

Magdalen Street, Colchester, England 
Telephone : COLCHESTER 2620 

~ | L_ Telegraphic Address: “PUMP, COLCHESTER *___ 


PRIEST FURNACES LTD » LONGLANDS + MIDDLESBROUGH 





Fi27 
Enter No. 892 on reply card 


ODDIE FASTENERS 


PAT. NO. 507249 
THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 





Enter No. 893 on reply card 


















We have a specialised 
Division in our Organi- 
sation devoted especially to 
the design of Galvanizing Plant, 
its building and complete installation 




















A <r with all ancillary equipment and display equipment, etc. 
an, is* preparation for actual production. For quickly —— doors, covers, panels, 
«<= rs, etc. 
S We can provide plant heated by gas, Nets . 
Sf electricity, coal or oil and we will For full details and literature apply to 
ka eatin sree ig sosiias ODDIE BRADBURY & CULL LTD —  PORTSWOOD RD. — SOUTHAMPTON 
joss % i TEL: 55883 CABLES: FASTENERS, SOUTHAMPTON 
ome So whether you require your existing Enter No. 894 on reply card 
yagi SN lant ated ac let = 
ee, stallion lad down, our Oneanisa.. | §C CMMI, 
“Se. tion can really put you into production you'll BE GLAD YOU 
™ 


CHOSE HERCULES’ / 


FOR ALL INDUSTRIAL HOSE | 
Repairers, Screw Couplings, 
Adaptors, Clips, etc., for pneu- 
matic oxy-acetylene and all 
industrial hose. 

*“ HURCULES” Claw Grips 
assure strength with ease of 
fixing. No clips, clamps, etc., 


needed, only a hammer to fix the 
claws. Result, longer hose life, 


ent 


LUG-TYPE 
COUPLINGS 


For Suction and Delivery 
Hose. Screwed B.S.P. 
threads. In best quality 
brass, gunmetal 








costs, greater 


lower replacement 
efficiency 


or stainless 
steel. 



















Also ‘* HERCULES ’’ 
Flexible Steel Band 
HOSE CLIPS. 


HERCOLE, 


FITS THE WORLD’S HOSE 


Have us send you full details and prices 


NEWTON SALES COMPANY LIMITED 


Tel: FULham 4228, 


MMMMHHVMHHMHTHHMMH@H@H@@H@@@H@T@@MMMMMMt@@10002 


CQLLZZZZZZZ 





*°os <i 


THOMPSON BROTHERS 


(BILSTON) LIMITED 


BRADLEY ENGINEERING WORKS BILSTON 
Telephone: Bilston 41264/8 Telegrams : Thompbros. Bilston | 
London Office: 17, Surrey St., Strand, W.C.2. Tel: Covent Garden 170! | 





STAFFS 


MMMHHVVMMMMVHVVVMVVHMMVH/@@HWVV@@_T/T | HH MMV@E/"|!M|/|(|'|!'"|" lMHMM@ 


WD. 


(industrial Division), 517, Fulham Road, London, S.W.6. 


THE SPECIALISTS IN HOSE FITTINGS 


Enter No, 891 on reply card 
Enter No on reply card 
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evland. Motors Limited 


nail employ 6 SAFRAN 

Unishaft Electric Pumps (3'/4': 

+'/3°) to supply 10,500 G.P.H. 

of cooling water to the engine 
test — 








SAUNDERS VALVE COMPANY LIMITED 
SAFRAN PUMP DIVISION 
DRAYTON STREET WOLVERHAMPTON 





Enter No. 901 on reply card 
















Sixteen models 
provide for loads up 
to 850 Ibs/ft 

Also Hydraulic Torque 





JACRATC LOR |\ 


ae TORQUE SPANNERS 





Generators for loads 
up to 3,000 Ibs/ft 











% Control torque application automatically ye Are unaffected by side loads 
% Make overloading impossible % Give precision results with unskilled labour 


% Do not depend on the vision, care or skill 4 Retain their accuracy for long periods of 


of the operator for their accuracy continuous use without attention 


Some leading users of “ACRATORK” equipment 


Sir W. G. Armstrong Whitworth Aircraft Ltd British Overseas Airways 
Corporation British European Airways Corporation - Bristol Aircraft Limited 
The British Thomson-Houston Company Ltd. The De Havilland Aircraft 
Company Ltd - The English Electric Company Ltd Ferranti Ltd. - The General 
Electric Company Ltd Girling Led Hawker Aircraft Ltd. - Humber Ltd 
Imperial Chemical Industries Ltd Marconi'’s Wireless Telegraph Company Ltd. 
Ministry of Supply - National Coal Board - F. Perkins Ltd. - The Plessey Company 
Led. - Rolls Royce Ltd A. V. Roe & Company Ltd The Royal Air Force 
S. Smith & Sons (England) Ltd. - Standard Telephones & Cables Ltd. United 
Kingdom Atomic Energy Authority - Vauxhall Motors Ltd Vickers-Armstrongs 


(Aircraft) Led. 





L3 TEST RIG 
World Distributors 


CORY BROTHERS & CO LTD CORYS' BUILDINGS CARDIFF TELEPHONE: CARDIFF. 31141 


Enter No. 902 on reply card 
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WIN 
THE BATTLE 
OF THE BURR 


B. O. MORRIS LTD. - MORRISFLEX WORKS, BRITON ROAD - COVENTRY 
Telephone : 53333 (PBX) Telegrams : MORISFLEX, COVENTRY 


PRODUCT OF THE Morrcafle* GROUP 











Enter No. 911 on reply card 





THe, EBNRGOINELR 


THIS BRICK 


has been treated on it’s 
left-hand side with... 


MONGOMERIE’S new 


PETRIFOID S nerectenr 


* Based on ‘DRI-SIL’ silicone 29 
and water does not penetrate... 
yet the brick can still ‘ breathe’ 


MONTGOMERIE’S PETRIFOID’S WATER ¥* PETRIFOID S keeps water out of masonry 
REPELLENT is the result of research and tests, and prevents unsightly efflorescence. 
based on * Dri-sil’ Silicone 29. 

A perfect water repellent for masonry—it isa ye PETRIFOID S keeps masonry clean-looking 
colourless liquid which, when applied to soft and fresh. 
brickwork, penetrates to a depth of 3 16 in. ren- 

. y » treated : 9 °r renelle = : ; ? 
dering the treated bricks highly water repellent * PETRIFOID S — preserves heat insulation. 
keeping out rain, yet allowing the passage of air 


or vapour through the pore structure of the brick : . , 
P % PETRIFOID S — prevents the damaging effects 


work. 
of weathering, e.g. frost embrittlement and the 


PETRIFOID S. has had exhaustive ‘tests in 
the field’, and can be highly recommended for its 
purpose, and specified with confidence by Archi 
tects, Builders, Municipal Authorities, etc. Full details on application to — 


montgomerie, SCobo: companyiro. 


Deeside, Saltney, Nr. Chester, ’Phone Chester 23128 (3 lines), "Grams ‘Turpentine’ Chester. 
136154 Stranmillis Road, Belfast, ‘Phone Belfast 667978, ‘Grams ‘Turpentine’ Belfast 
52-72 Rogart Street, Glasgow, S.E., "Phone Bridgeton 100567, ’Grams ‘Turpentine’ Glasgow 


cracking and crazing of cement renderings. 


Also at Slough 


MANUFACTURERS OF SPECIALITY DECORATIVE & INDUSTRIAL FINISHES | 


Enter No. 921 on reply card 








. Le 
Steel Bridges * Steel Pipelines * Steel Structures * Steel Railway Wagons 


Offices and Warehouses: 






THE 


Jollsain- Wyife 


FOUNDRIES: LTO 
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The 


SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 

















Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST sien 
OR FULLY MACHINED posses 
















Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 
Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams: Wycliffe, Lutterworth 


I sctesssceiess eatetatenscareestes RRR RRR RRR prasnannnaanate 


Enter No. 931 on reply card 








P..«W. MACLELLAN, LTD, 





129, TRONGATE, GLASGOW, C.1 Phone: BELL 3404 (20 LINES) 


DESIGNERS, FABRICATORS & ERECTORS OF OF 


ENGINEER 















Coal — 
Oil-fired ! 


The COLTMAN 
‘ECONOMIC’ Boiler 
construction allows for 
speedy adaptation. 
Possessing greater 
heating surface than 
most boilers, Thermal 
efficiency is increased. 
Oil-burning units can 
be fitted for land and 
marine tnt 






Tel: Loughborough 2351 





CENTRAL BOILER WORKS : 


The 





Coke — Wood - | 


‘ECONOMIC’ 


has many important 


and 


outstanding 


features including — 
Quick Steaming Capa- 


city. 
Setting. 
Floor Space. 


No Brickwork 
Economy of 
Accessi- 


bility giving Ease of 


Maintenance. 


With Automatic Stoker o: Burner fully 
complies with the Clean Air Act. 
(Feature Illustration.) With “NU-WAY' 
Fully Automatic Oi! Burner. 

(inset.) With Ashwell & Nesbit Auto- 
matic Coal Stoker. 


wa ter W. COLTMAN & Co. (BOILERS) LTD. 
LOUGHBOROUGH 


Grams: Boilers, Loughborough 


Enter No. 932 on wonty card 

















— ELEVANSA — 
r BRAKES 


with PIVOTED SHOES 


for easy adjustment & even wear 


* Thrustor operated 
* Solenoid operated A.C. & D.C. 
* Hydraulically operated 


Dustproof, flameproof, weatherproof 


etc. 


ELLISTON, EVANS & JACKSON LTD 


LONDON & BRIDGWATER 





i 





| 





Structural 
Steel Work 


of all descriptions 


Enter No. 933 on reply card 














Shipbreakers and Dismantlers, lron and Steel Stockholders 
Non-ferrous Metal Merchants, Machine Tool Specialists 


Works: CLUTHA WORKS, GLASGOW, S.1 


LONDON : CLUTHA HOUSE, 10, STOREY’S GATE, WESTMINSTER, S.W.1 





Established 


/8// 


Enter No. 934 on reply card 


Phone; IBROX 1135 
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"THEY CAN'T FOOL ME! = Aviators and tyre inflators. .. 






| LOOK FOR THE NAME 
TO MAKE SURE THEY'RE 


Ss FFI FIFE 













os REGD. TRADE MARK 
COMPANION ACCESSORY TO 


WORM 
DRIVE p 
HOSE 

THE WORLD’S FINEST CLIP 


L. ROBINSON & CO., (Gillingham) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT. TEL: GILLINGHAM 51182/3 


Enter No. 941 on reply card 
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our precision valves... 


CONTRACTORS-DAvIDSON & CO LTO-BELFAST EFFICIENT AND RELIABLE UNDER ALL CONDITIONS 


Automatic plate and disc valves for reciprocating pumps and 
compressors are our particular concern. It’s astonishing how many 


“omponents we have produced in the last 


versions of these vital c 
uporling UtE seventy years. Our unique experience Is at your service. 











SUPPLIED es 
AND UL | IME AVAL Cav AUG VE} 
ERECTED BY COMPANY LIMITED 
KENT HOUSE LANE BECKENHAM KENT 
Estebliched over 80 years ee 117/125 BRIDGE STREET - BIRKENHEAD - CHESHIRE - PHONE BIRKENHEAD 8961/2 








Enter No. 942 on reply card Enter No. 943 on reply card 
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pele ome te x ‘s P an 


the Atom 
AT HOME AND ABROAD—ON LAND AND SEA 


Simon-Carves, in association with The General Electric Company of England, 
are building the first commercial nuclear power station in Scotland and the first in Japan 
the latter the first in the world to be designed to withstand earthquakes. 
They are also developing nuclear power plant for marine propulsion. 
[he combined experience and resources of these -two great companies 
in research, construction and contracting are playing a leading part in keeping 
British nuclear engineering in the forefront of the world. 


Stmon-Carves Lid © 





NUCLEAR POWER DIVISION Cheadle Heath Stockport 


IN ASSOCIATION WiTH THE GENERAL BLEC.£ REC co Li. 2 OF ENGLAND 
SC224 
Enter No. 951 on reply card 
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Tough as the rock 


OR-TEN CAN TAKE IT 











Super-tractor shovel shifting rocky overburden 
(Photograph by courtesy of Michigan (Great Britain) Limited) 


WwW" REVER you See steel taking savage punishment, the chances 


are it will be SCW Cor-Ten from The Steel Company 
Please write to us at the address below for further 


of Wales. 
With good reason. For over the past four years SCW Cor-Ten information or for technical assistance in the 
application of SCW Cor-Ten to your products 


has built up a solid reputation for sheer toughness. More and more 


designers and users are specifying SCW Cor-Ten where high yield 


RAILWAY ROLLING STOCK 

{1GRICULTURAL AND EARTH-MOUVING EQUIPMENT 
MINE CARS - POWER STATION INSTALLATIONS 
BARGES AND SMALL CRAFT 


THE STEEL COMPANY OF WALES LIMITED 


ABBEY WORKS, PORT TALBOT, GLAMORGAN TELEPHONE: PORT TALBOT 3161 






strength and corrosion and abrasion resistance are of major 





1 mportance. 


Cor-Ten is tougher 


@ Weight for weight, the yield strength is 50°, higher than 
that of ordinary mild steel 
Alternatively: for the same strength, a saving of § of the weight 





is possible 
@ 4-6times nfOre resistant to atmospheric corrosion 
@ Highly resistant to abrasion and fatigue 
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Pile Drivers 


in a standard range of ex- 
tensible pile frames, in 
four sizes, providing heights 
from 20 ft to 90 ft high, 
using monkeys from I ton 
to 4 tons. Special frames 


for hammers up to 6 tons. 


s with lifting capacities up to 15 tons, 
Winches 


and capable of working pile driving 
hammers up to 8 tons. Driven by 


petrol or diesel engines, electric 


Dewatering Equipment 


Jetwell dewatering equipment, including jetting 


motors or steam. 


pumps, dewatering pumps, wellpoints and all 


necessary pipes and fittings. 


Pumping Plant 


Portable diaphragm pumps, double 

acting ram pumps, centrifugal pumps 

and self-priming centrifugal pumps, Lifting Tackle 

using petrol or diesel engines of including crab winches, shear legs, pulley 
electric motors. Univac pumps, test blocks, chain blocks, swivel guide blocks, gin 
pumps, and vertical self-priming blocks, spring hooks, sling chains, jim crows, 


mg pany. shackles, and jacks of all types. 


53b SOUTHWARK STREET, LONDON, S.E.1 
Telephone: HOP §231 (8 lines) 
Telegrams: Tripulse, Sedist, London 


N R Y S YK ES 
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said the Crane Driver, ‘simplicity of operation and a magnificent performance 
are the finest features in a VAUGHAN VESTAC Series IT Overhead Crane. 
The wide speed range of about 35 to 10n each motion, the absolute precision 
in handling loads, the fixed speed for every load on each control notch give one 


complete confidence and make driving a real pleasure.” 
Actually, the absence of inching and jerking movements 
considerably lengthens the life of the Crane, and speeds up 
handling times. A booklet about all this entitled ‘‘design 


for better lifting’’ is yours for the asking. 





OVERHEAD CRANES - HOIST BLOCKS : TELPHERS - RUNWAYS 


THE VAUGHAN CRANE COMPANY LIMITED 
Manchester 12 ° England. Telephone EASt 2771. 
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Weldmesh is the ideal material for retaining smaller com- 
ponents in post pallets and for racking, partitioning or 
machinery guards, etc. Cut it to the shape you want—it holds 
togeiher because it is welded together. In the Weldmesh list 
of standard sizes you will find a mesh size and wire gauge to 
Suit every purpose. A technical service is available to handle 
any problems. 








Weldmesh is a registered trade nome and is supplied direct to users by the sole manufacturers 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol], Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London, W.! 





_ ———E — aes nee Ie ememane serene ~— APRS oo eter ets ne oe ~ . - ~ oe ener teerenrane ee ome me 4.88 
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The PROFILCO panelling is a Plywood made from three layers THICKNESS: fy’ 
of 2.5mm. Utile Mahogany veneers. Bonding A-70 and AX-100. 


The face veneer has a most attractive profiling and the edges of STANDARD SIZES: 
the boards have been moulded in such a way that, when joined 


together, the joints cannot be noticed A-70 Bonding 
The PROFILCO boards are carefully sorted in order to attain 5’ x 2’ 6’ x 2 


a uniform appearance. rea = 2 
A natural oil finish or cellulose lacquer finish is recommended 


iene sotto PANELLING 
C.F. ANDERSON & SON LTD. __suINGTON : LONDON : N.1. 


TIMBER AND PLYWOOD IMPORTERS Tel: CANonbury 1212 (28 lines) 


Enter No. 1011 on reply card 


li 
uve 
rip 

uy 

Mh 

UT 

Hy 

i i 


hi 
| 


ul 
TTT | 


UT 
} 
4 

| 
| ii | 


ull 
| 
IM 


l 
Hill i | 


Ww 


= 
y 


TO 


ADMIRALTY = 
A&B 


A.S.M.E, 


B.S.S. : 


| HI HU 


SPECIFICATION — 


| 


BROTHERS LIMITED 


ne 4 


ENGINEERS * CHESTERPIE 


RiGee 


Enter Ne. 1012 on reply card 








THE ENGINEER Oct. 23, 1959 





AH Mn be. ROR be see 





_GOGKBURNS 


POWER 
OPERATED 


REDUCING 
VALVE 


For elevated pressure and temperature 
conditions, permitting a wide range of 
pressure reductions. 





Balanced relay design facilitates pneumatic 
operation by Hammel-Dahl diaphragm 
motor with external indication. 

This design of valve is capable of 


eal r 


maximum discharge capacities. 


COCKBURNS LIMITED 


Cardonald, Glasgow, SW! 
London Office : 175 Piccadilly, W1 
N. E. Depot ; Fish Quay, N. Shields 


COCKBURNS (NEDERLAND) N.V. 


Kethel, Schiedam, HoHand 
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There is no witchcraft, really, about the 
unvarying high quality of David Brown castings 

though there are many other kinds of craft 
involved in their production. At the Penistone 
Foundries, the crafts of the steel maker, pattern 
maker and moulder are brought together and, 
with other skills, are co-ordinated into a complex 
production unit of supreme efficiency. Backed by 
unique metallurgical resources and using the most 
up-to-date plant and techniques, this organisation 
offers a completely reliable service for all 
types of steel casting. 

Next time you have a casting problem, whatever 
the application, call in David Brown —first ! 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


FOUNDRIES DIVISION, PENISTONE, NR. SHEFFIELD. TELEPHONE PENISTONE 3311 


OA/ 5879 
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One Piece 
Cast Steel 


BOGIES 
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6-wheel bogie 
frame supplied to Metropolitan- 
Vickers Electrical Co., Ltd. for 
1200 h.p. diesel-electric loco- 
motives for British Railways. 





Automatic COUPLERS 
and Draft Gears 


Assembled from parts of simple rugged 
design these couplers ensure safety to 
operatives, are easy to operate and 
require minimum maintenance. 


SPRINGS 


laminated 
coil and volute 


ENGLISH STEEL ACE 


ENGLISH STEEL CASTINGS CORPORATION LTD 
ENGLISH STEEL SPRING CORPORATION LTD 


River Don Works, Sheffield 
Wholly owned subsidiaries of English Steel Corporation Ltd., Sheffield. 
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TRADE \Sinedl MARK 
PAN GRINDING MILLS 


= 
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----but for INDUSTRY 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I’ 
| Belper. Derbyshire. 

1 REDCAPS Si 
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These neat, bright red caps improve 
the appearance, add a splash of colour 
and — so important — protect in 





hundreds of ways. Consult 


| 
| T 
You can use Redcaps on machined | ¥ 5 L Oo Fe 


components of every description and 
for ROTARY UNIONS 


there is a wide range of sizes. 
(Patented) 


USED ON AIR, STEAM, 


acon — es and WATER, OIL &c. 

: a a ae FOR LEAKPROOF FLUID 
whether American or B.S.P. TRANSFER TO ROTATING 
threads, or non-thread taper MACHINERY 

type. SIZES }’—3’ BSP 


SPECIALS UP TO 6” BORE 


Unions fitted with carbon bearings are available 
for temperctures over 400” 




















SUPER OIL SEALS & GASKETS LTD., FILTON LIMITED 
FACTORY CENTRE, BIRMINGHAM, 30. Clapham Street, Leamington Spa, 
Manufacturers of ‘SuPerfect’ Oil Seals, Hydrauls WARWICKSHIRE 
Packings and ‘O’ Rings; ‘Romet’ water pump seals and Telephone Spa 8111/2 
mechani um ; ‘Aeroqup’ Flexible Hose with 
es ree -s thong pM Pade? mec henical ine Enter No. 1053 on reply care 
mouldings 
- : ; ; Enter No.©1051%0n reply card 
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DREDGING PLA 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 





Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. ‘ 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers Bets: ae Sona, - f > I: ahi eo 


Pde ae ; wn? : fis ie a aw te he mained 
3 rae : ib gina uke vas ‘ 
esi. at nee in a an. ee FS 


FLEMING X FERGUSON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 


built for the 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 


Dredging capacity : 1,000 cubic yards per hour 
Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet 
to a height of 16 feet. 


"Phone :—Paisley 4121. Tele. Add.—‘‘Phcenix, Paisley.” 


London Office: 54-62 Regent Street, W.1. Tel. Regent 6247 


RT NINN NINN ATI NIN NI NTN SII NNT NINSNNET NIMS CI NAH 
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AT HIGH PRESSURES AND TEMPERATURES 


the NEW Peglers steam stop valve 1028B 
Is first in its class 


Many unique design features, and manufacture to close limits, niake 
this the most reliable valve of its class ever produced. The operationa! 
limit of 300 p.s.i. at 600 F is higher than the maximum required by 
B.S. 2060:1953. Renewable valves and seats are made in specially 
treated high quality stainless steel to ensure long life under the most 
exacting conditions. 

@ Pressure tight joints. Ends screwed to B.S. 21 
@ Heavy bonnet reinforces bod) 

@ Circular seat supports for minimum flow resistance 
e Expansion cavity prevents wire drawing on seat 
@ Skirt protects seat from solids in pipe line 

@ Alignment of spindle thrust maintained 1n service 
@ Large hexagons for simple servicing 

co 


Available in a wide range of sizes 


Sé lers For detailed information, please write for nex leaflet 
pact PEGLERS LIMITED - BELMONT WORKS - DONCASTER Also at 28 Thorp Street Birmingnam, § 


ie SURE We One perenne London Office and Warehouse : PRESTEX HOUSE + MARSHALSEA ROAD : S.E.I 


TGa 618 
FE: ter No. 1061 on reply card 


For the ultimate in 

Welded Fabrications 
consult Empyrium, pioneers 
in this field. 












Transformer and Switchgear Tanks ; 
Storage Tanks for Petrol, Oil and 
Water; Autoclaves ; Chemical Plant 
of all descriptions ; Bedplates ; 
Machine Tool and Press Frames ; 
Gas Works Plant ; Hoppers, Con- 
densers, Gear Guards, Blast Mains, 
Air Receivers and Pressure Vessels of 
all types. 

Empyrium fabricate for all industries 
to ASME and Lloyd’s specification. 
Also to the exacting requirements of 
the Petroleum and Oil Companies. 
Full testing facilities, including 





q” ' EMPYRIUM ; 

WELDING} & MANUFACTURING COMPANY LIMITED 
Head Office and Main Works: 

Pritchett Street, Birmingham 6. 


Telephone : ASTon Cross 3203-4-5. 
Telegrams: Empyrweld Birmingham 





PIONEERS IN WELDING PRACTICE SINCE 1917 





JW Ad 4680 
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THE PERFECT CLUTCH ADJUSTABLE STEEL SHELVING 


oe 






















The Burnand Magnetic Clutch is unequal- 
led for applications requiring continuous 








reliable, smooth drives involving 
frequent operation at varying speeds 
The clutch can be operated auto- 






matically or by remote control and 


its simple construction makes 






it exceptionally economical t« 











maintain 
We will be glad to arrange 
for our technical staff 










to call and discuss gy 
Gi 






The illustration shows a typical installation of ABIX Steel Shelving, supplied 
to a well-known Paint Manufacture: Note the easy access to the shelving 
and the orderly appearance. 

ABIX Steel Storage Equipment is supplied in a number of Standard components 
which can be used to make up an infinite variety of assemblies to suit your 
particular need. These components can be erected and dismantled by unskilled 
| labour in a minimum of time 


applications 





with you. 














They are Steel throughout. Stove Enamelled Olive Green, All fixing bolts are 
sherardised. 








ELECTRO-MAGNETIC CLUTCH b | Bxcnud 
y Write for illustrated Catalogue E/3 to: 


L.tp.| ABIX (METAL INDUSTRIES) LIMITED 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 





Ww. e. BURNANOD & SON, 





66-106 SHOREHAM STREET, SHEFFIELD, 1, ENGLAND. POOL ROAD, WEST MOLESEY, SURREY 
OTHER ABIIC PRODUCTS: Steel Cycle Stands, Cloth “Sa ; ae Ny 
Telephone: 24148-9 OTHER ABIX P : gO — othes ockers, lo gie 
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3,000 ton 


Hydraulic Metal-Powder Compacting Press 


for annular or disc-shaped components from 7” to 18” dia. 
2” max. depth of die fill, or to your particular requirements. 


@ Push-button control for completely automatic or individual cycle operation. 
@ High performance production speed. 


@ Perfect punch and die alignment for 
accurate production of close tolerance parts. 


@ Adjustable holding pressure while stripping. 
@ Tool changing hydraulically assisted. 


Designed for the automatic 
high-speed production of repetition 
parts, Fawcett Hydraulic Metal - 
Powder Compacting Presses 
incorporate many new and exclusive 
features. We shall be pleased to 

send you details and to advise on 
YCUR particular production problem. 


FAWCETT PRESTON & COMPANY LIMITED 
(incorporating FINNEY PRESSES) 
BROMBOROUGH, CHESHIRE 
Telephone: Rock Ferry 2201. Telegrams: ‘* Fawcett Bromborough "' 
Branch Offices in London, Birmingham and Newcastie-upon-T yne 
: Export Office, Brook House, Park Lane, London, W.! 
RANGE OF PRESSES AVAILABLE Telephone: HYDe Park 6770. Telegrams: ** Metindlim London." 


A Member of the Metal Aa | industries Group of Companies 
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DELLBURN WORKS MOTHERWELL-SCOTLAND 

-4 Telephone: Motherwell 50 Vetagrame : ““Dellburn” Motherwell 0 
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Clean Feed Walder 


\, means higher boiler efficiency 


( and lower fuel costs / ) 


Feed water that deposits scale on boiler heating surfaces 
is @ prime cause of overheating and subsequent tube 
collapse. And. remember, the majority of tow. water 
supplies, as well as sea water, are teav, depositors of scale 












A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed wacer to the 
boilers 

Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substanvial fue! savings will be seen as well 
Evaporators can be supplied to cope with feed water to any 
required rate Further details will giad!y be supplied on 
request 

EVAPORATORS AND CONDENSERS, FEED 
WATER HEATERS. FEED WATER FILTERS. 
EXHAUST STEAM OIL SEPARATORS. OIL 
FUEL HEATERS. 


Caird ake 


LTD 
777 COMMERCIAL ROAD, LONDON, E.14 itten2u! 
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set into the corners... 


with the new vertical channel brush fitted to the Lewin Mechanical Orderly. 
The small overall width of this fine little vehicle makes it ideal for those narrow 
roads and confined areas and with the addition of the vertical channel brush 
which can be independently controlled for sweeping gutters and depressions 
A fresh swept appearance is left — the pride of any Borough Council or 
Corporation. 


Sweeping width 4 ft. 9 ins. Sweeping speed 3 to 10 m.p.h. 150 gallon water 








tank, refuse capacity 3 cubic yards. Powered by Perkins P.3 diesel engine. The 
vertical wire channel scarifying brush has been designed as suitable for fitting 


to existing machines if required. 
LEWIN ROAD SWEEPERS LTD. 
Ont or tme (BROCKHOUSE) COmPpamises 


Lewin 


Mechanical Orderly* 


Head Office: Victoria Works, West Bromwich, Staffs. 
’Phone: Wednesbury 0243 
London Office: 25, Hanover Square, London W.1 
’Phone: Mayfair 8753 
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inspection 


Any weld that can stand up to rigorous inspection 
The 


only be achieved by the use of 


will also stand up to its job. insurance of a 


perfect weld can 
experienced inspectors backed by the most modern 
The 


simplest of all the Inspector's tools. 


techniques. magnifying glass is merely the 










WELDING SUPERVISION LIMITED 


CJB HOUSE, 
PADDINGTON, 


Telephone : 


EFASTBOURNE TERRACE, 
LONDON, W.2. 


{\BASSADOR 8080. Cables: CIVANIC, LONDON 
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Electrical Aids in Industry 


Lighting -2 


The general principles of factory lighting have been 
dealt with in the previous data sheet (No. 6). This one 
considers briefly certain factors — not always fully 
appreciated — that influence the lighting for some 
particular factory applications. The next data sheet 
will carry the subject further. 





Work benches 

The most universal application of lighting is to bench 
work, for there is no branch of manufacturing that does 
not have its work benches which, of necessity, are used 
for a great variety of occupations. No single lighting 
method is suitable for all cases. 

The introduction of fluorescent lighting has gone a 
long way to solving one of the main problems here; for 
while the high degree of brightness of filament lamps 
tends to preclude their use for individual lighting owing 
to the glare, the fluorescent tube with its greater expanse 
of light source has made localised lighting with a low 
mounting height more practicable. Moreover, the length 
of the fluorescent tube puts into the hands of the designer 
a means of controlling shadows which, together with 
glare, probably represent the most prolific causes of 
errors and eye-strain. 


S==5 CO 
CIOSt=n 


With narrow individual benches (not more than 4 ft. 
wide), there are four basic methods of localised lighting : 
longitudinal, transverse, diagonal or a combination of 
longitudinal and transverse. With wider benches it is not 
advisable to use fittings directly over benches, and fittings 
should be behind the workers at each edge of the bench. 
Where particularly high illumination is required, fluores- 
cent fittings may be mounted as local lights — low enough 
for the skirt of the reflector to conceal the lamps from 
the eye of the operator. 

It is good practice to use reflectors which allow a 
reasonable amount of light to spill upwards, giving a 
certain amount of general lighting. 














High-bay shops 

Probably the most difficult of all factory lighting problems 
is that of high-bay lighting. In lofty, long and sometimes 
necessarily dirty shops such as those which house really 
large machine tools and overhead cranes, which do their 
worst to defy the efforts of the illuminating engineer, it 
requires great ingenuity, coupled frequently with high 
lamp wattage, to provide the workman with enough light 
to allow him to do his job efficiently. From the planer 
operator to the slinger, the workman, though he may not 
know it, is dependent on good lighting if he is to avoid 
an over-cut or a serious crane mishap. 


ER 


Data Sheet No. 7 


The major problems associated with the lighting of 


high and relatively narrow shops, such as heavy machine 
shops and foundries, are :— 
a) Poor light utilisation caused by excessive light 
absorption by the large and often dark wall 
area. 
b) Preponderance of light flux downwards and 
poor cross lighting causing poor illumination 
on vertical surfaces, and heavy shadows. 
¢) Possibility of heavy light absorption in the 
atmosphere. 
d) Difficulty of 
maintenance. 


access to high fittings for 


In high-bay workshops there is a tendency to use con- 
centrating fittings so that the maximum proportion of the 
light output reaches the working area without spread to 
the walls, but the saving 
in wall absorption is ob- 
tained only by accepting | 
a depressing environ- 
ment, poor cross lighting 
and heavy shadows. 








In many cases it is good 
practice to accept the 
inevitable reduction in 
light utilisation by wall 
absorption and to reduce 
this by applying light 
colours to interior sur- 
faces where possible throughout. This approach results 
in more cheerful conditions and provides equally good 
illumination values and better cross lighting. Even better 
is to add angled lighting from the sides below crane level. 



































CPP mw we Kw we ee ee 




















In the conditions obtaining in this type of shop, rapid 
deterioration in light source intensity due to dust must 
be expected. Facilities should always be provided for 
easy access to fittings for cleaning and maintenance. 


For further information, get in touch with your 
Electricity Board or write direct to the Electrical 
Development Association, 2 Savoy Hill, London, 
W.C.2. Telephone : TEMple Bar 9434. 

Excellent reference books on electricity and 
productivity (8/6 each, or 9/- post free) are 
available — “ Lighting in Industry” is an 
example. 

E.D.A. also have available on free loan in 
the United Kingdom a series of films on the 
industrial uses of electricity, including one on 
industrial lighting. Ask for a catalogue. 


—— 
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ON MODERN FILTRATION TECHNIQUES 


AUTO-KLEAN LOLOS (1) maintenance. Also important is its small lightweight 

















1 


construction 
This is a range of filters incorporating wire-wound 
Data: Working pressures can be arranged up to 2,000 


elements designed for ultra fine filtration of low to 
Ib’'sq.in. Also included in the range are duplex and 


medium viscosity fluids under pressure 
es multi-element designs 
Principle: A ribbed cylindrical former is screw 


cut. and a continuous monel or stainless stee! wire -!¥Pical Applications: Hydraulics; fuel and lubrication 


is tightly wound into the grooves. By altering the systems in air, sea and land transport, cooling circuits; 
pitch andor the diameter of the wire defined distilleries; irrigation lines; washing and bottling plants, 
alterations of mesh can be accomplished. LOLOS 


L.F. filters have a fabric sleeve fitted over a fine AUTO-KLEAN FLUSHFLO (2) 


mesh wire-wound element 


etc 


This is a range of self-cleaning filters specifically designed 

Advantages: AUTO-KLEAN LOLOS filters ensure for continuous operation in the cooling and lubricating 
i 3 fith ) 

Sera fine Bitration with negligible pressure less. systems of heavy machinery 


Their robust construction remains non-collapsible rar 
Principle: Sludge collected by a wire-wound element is 


dislodged by reverse flow, while the filter element is 
electrically or manually turned. In contact with the wire 


under extreme pressures, requiring practically no 





element is a spring-loaded slotted tube which acts simul- 
taneously as ‘scraper’ and discharge passage. 

Advantages: The FLUSHFLO is completely self-cleaning 
while in service without interruption of liquid flow. It 
ensures fine, positive full-flow filtration with very low 
pressure losses. And, because the sludge is removed 





AUTO-KLEAN MICOM (3) 


The MICOM combines the advantages of 
paper as a clarifier with the efficient 
characteristics of an Auto-Klean, seif- 
cleaning, plate-type element in a full flow 
filter 


Principle: The greater part of the fluid 
passes through the plate-type element 
while the remainder is filtered by the 
paper. The whole of the filtered liquid passes 
to the outlet side of filter, thereby giving the 
maximum protection to the system. A 
magnetic unit is also incorporated as 
additional protection against micronic 
ferrous particles 


Advantages: Positive filtration is guaran- 
teed despite build-up on paper element; 
paper cannot collapse through choking 
and therefore its lifetime is increased; 
constant pressure is maintained as build-up 
On paper increases while the plate-type 
filter can be automatically cleaned by 
turn of the handle—without dismantling. 
Also important is the low pressure loss 
and small, lightweight construction of the 
MICOM 


AUTO-KLEAN FILTER ANYTHING THAT FLOWS BAFFLE 





automatically without dismantling, its use leads to reduced 
maintenance costs. FLUSHFLO filters are also noted for 
their large capacities relative to size. 

Data: Capacities and mesh dimensions fully tabulated in 
Auto-Klean literature. Quotations on request for processes 
and capacities not already covered 

Typical Applications: Large scale oil and water cooling 
circuits; hydraulics; washing plants; water treatment 





plants; machine lubrication, etc. 



































AUTO-KLEAN 
ELEMENT 
CLEANER 
BLADES 
N 
Data: Working pressures up to 50 Ib. sq.in. Can be - ie 
supplied with ratchet gear for link drive from moving widen 
mechanism ELEMENT 
Typical Applications: Ideal for diesel engine anvean 
| c is co 
lubrication systems of the medium horse-power range CYLINDER 
and other similar recirculatory applications. 


TURULENCE 






MAGNETIC 
UNIT 











AUTO-KLEAN STRAINERS LIMITED ENGINEERS IN FILTRATION 
LASCAR WORKS, HOUNSLOW, MIDDLESEX. Telephone: HOUnslow 7722 
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ELTRON 
FOR ELEMENTS 


for 


AIR, OIL or WATER 





PROFILE CUTTING 


Large capacity 











INFRA-RED OR OVEN HEATING 
ELTRON (LONDON) LTD., 


Comprehensive stocks of plate | ..:2eccse1... 
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Competitive prices ee 


SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


(KODE KES 


LIMITED 






BIRMINGHAM MANCHESTER SHEFFIELD LONDON 
Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Shetfield 6 London N.W.10 
Tel, Broadwell 1611 Tel: Pendleton 2481 Tel: Shetheld 344391 Tel: Elgar 581] 
Telex 33183 Telex 252 #9 


Manufactured ye 


JOHN TONKS: 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


elegrams 
TONKS SHEFFIELD.3 


Telex 66448 Telex 54205 


{nd at Newcastle, Bedford, Cardiff, Bow, Coventry and Belfast 





SHEFF to 24679 


Enter No. 1113 on reply card 


A METAL tWOUSTRIES i 


PCIO 
Enter No. LIT on reply card 











HAWK EK 944 go round he world * 


Hawke Compression Type Glands and Sealing Boxes 
are used throughout the world. Recommended where armoured cabies 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants, and all hazardous areas. In regular use by 
Government Departments, the Central Electricity Authority, the National 
Coal Board, Chemical Industries, Oil Refineries and Steel Companies. 






















Hawke cable glands (specially erened) 7/G3, 8/G3, 9/G3, G/II 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. Tel : DENton 3868/9. 
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CROFTS MOTOR R 





for handling metal bars, billets & tube: 





handling any size metal slabs and plates, etc. 





REBEL SSRIS See Ra 


Crofts (Engineers) Limited, Thornbury, Bradford 3, Yorkshire 
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PISS te th he es 

et” ae ae hise 
2, ip ON. : 
waitress 






ae A Wi. 8 
Poe, vanes my a a. 04 






ao hot 


r conveyin 


stee/ tubes 








ERLE AE aL 





CROFTS ‘RITESPEED’ MOTORISED 
CONVEYOR PULLEY 


a self-contained conveyor pulley with integral drive 


@ All driving mechanism (electric motor, speed @ Absence of external drive saves floor space, 
reduction gear) housed inside the pulley itself leaves more room available near conveyor head, 
minimises alignment problems. 


® Totally enclosed construction protects driving 

® Available from stock in a variety of diameters 
and face widths, for a wide range of conveyor 
speeds, with powers up to 10 h.p. Larger sizes, 
up to 30 h.p. on short notice 





mechanism from dirt, moisture 
@ No oil can escape to contaminate products on 


conveyor 


Belt Saver Conveyor Pulleys 
Publication 5715 K 





Shaft mounted gear driven Conveyor Drives—Publication 858 K Plummer Blocks, plain, ball or roller 
Conveyor Rollers—Publication |57/K bearings—Publication 5734 K 





> 
‘ 


Branches at: Belfast, Birmingham, Bristol, Cardiff, 
Dublin, Glasgow, Ipswich, Leeds, Liverpool, London, 


Manchester, Newcastle, Northampton, Nottingham, 
HEAD OFFICE THORNBURY 


Sheffield, Stoke-on-Trent. Subsidiary Companies in Canada, 
& U.S.A. World-wide Representation. Telephone: 65251 (20 lines) Telegrams : 
Enter No. £131 on reply card 


CROFTS (ENGINEERS) LIMITED 


BRADFORD 3 - YORKSHIRE 
‘Crofters Bradford Telex’ Telex 5/186 





South Africa, 
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you too can be in 
clover 


with a 


SPEEDICUT 


“CHIPBREAKER” 
DRILL 








Drilling mild steel components with a 
SPEEDICUT ‘*CHIPBREAKER” DRILL 
our customer drills 17,000 4° diameter 


holes before regrinding. The finish of 







the holes is excellent and the long life 
ee between regrinds enables the maximum 
advantage to be taken of advanced 


automatic machine tools. 


Take advantage of the latest techniques in 
tool making—SPECIFY SPEEDICUT. 


















SPEEDICUT WORKS, CARLISLE STREET EAST, 


a % ED VOL" , WD) 
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| 26,880 lbs pressure 
fr 22/5 cash! 


THE PONT DU GARD AQUEDUCT 





Wonders of the World 





UILT at Nimes, France, in 19 B.C., this Roman 

bridge was originally part of an aqueduct 
constructed to carry water from Uzés to Nimes 
It is one of the noblest memorials of Roman 
architecture and an interesting feature is that 
the masonry is dry-jointed. Along the topmost 
tier runs the channel by which water was | 
conveyed, the cement lining being of lime and 
terra-cotta. The structure is nearly 900 feet long “ 
and reaches a height of 160 feet. The lower DO)» 76. (77) fy ye Hydraulic 
arches each have a span of over 60 feet and | be i See 4 resses 
now carry a modern road. | 
The Wonders of the Modern World will be 








chronicled by posterity and will reveal the | _ Zero to 12 tons at the touch of the foot. Think 
indispensable contribution of steel tubes to 
these achievements. of the work you could do with a Press that delivers 


12 tons Pressure on a 12” x 12” worktable. There’s ample 
room too for the project you have in mind if it can be 


encompassed within the 12” Daylight and 12° Throat 


“TUBE WORKS I'» | 





| available. Speedy too, with its 6’ stroke, 4 seconds 
ied Dihne and tans tine Ran down and 3 seconds return with both hands free to 
handle the work. Compact in size and weighs only 


BEAD OFFICE: GREAT BRIDGE TIPTON STAFFORDSHIRE 10; cwts. 


A really economical “buy’’ at the Ex works price of £215. 


Pilot Works Ltd., London Office 


mascrester need. sotee §PELOT WORES LED 9 %*0cesn to am 
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holding heat 


in its proper 


place : 


GREENWICH INSULATION COMPANY LTD 
FOR THERMAL INSULATION OF ALL TYPES 


In addition to the skilled application of traditional materials 
the company is actively engaged in the 
development of techniques using the many 

I | = . ONE OF THE 


new materials now available to industry. 


lhe Cutty Sart herthed 


Hart’s Wharf. Norman Road, Greenwich, 
near our 
eharen at naidal London S.E.10 Telephone: GREenwich 48 1/3 
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the Engineer wants the best 


the Buyer wants economy 





GABLES 








RUBBER 


keep them both happy | oe 


MINERAI 


PAPER 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 2I BLOOMSBURY STREET LONDON WCI 
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“ROSS-RIGBY” 


ELECTRO - PNEUMATIC 











EDIATE USE 


R. G. ROSS & SON LTD. 


EGLINTON WORKS 
~ COOK STREET 


ORIGINAL DESIGNERS AN G LASGOW, - a 


PATENTEES OF THE FAMO 
RIGBY'S PATENT STEAM 


HAMMER 





Teiegrams—‘‘Glenros, Glasgow"’ Telephone—South 2283 (4 lines) 





Enter No. 1181 on reply card 


| 22,000 WAYS 
“wae OUT OF A 

- PIPELINE 
PROBLEM! 


Whatever the job, whatever the problem, 











call for KONTITE pipe fittings and set your mind 
at rest. There are over 22,000 types and sizes of 
KONTITE Compression fittings — the largest 
range in the world. 22,000 ways of solving your 
problem perfectly. KONTITE joints are easily 
made at the turn of a spanner; they save time, 
labour, and costs. KONTITE fittings are made 

in gunmetal! to resist corrosion for 

all sizes of pipe up to 6” bore 

Kay's make a point of speedy service. Whatever 
fittings you need can be delivered within days 
— most items by return. Write for fully 


illustrated catalogue of KONTITE fittings 


Plan right with KONTITE 


KAY & COMPANY (ENGINEERS) LTD - BOLTON . LANCS - TELEPHONE: BOLTON 3041 - London Office: 36 Victoria Street . SW1 





Telephone: Abbey 2144 - A nx er of the ALENCO Gr ae snies 
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Co-ordinate Settin 
with 

















dexaciaaes 
OP. SH. No. 
OP. No. 


op. LETTER 


*. 





i : 33 
H 


—the latest method of 
co-ordinate setting 
developed by Kearns 
to increase productivity 
by eliminating 
strain and fatigue. 


Electronically controlled co-ordinate setting of Kearns horizontal boring 


machines provides an automatic means of positioning loads up to 2 tons with a 
maintained accuracy of less than = 0°0002”. Punched cards, dials and push 
buttons are the operator’s media. Control is effortless and inspires confidence. 


Machining times take on a new meaning as output inevitably increases. 


119 


H. W. KEARNS & CO. LIMITED BROADHEATH near MANCHESTER 





KSG9 
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IF YOU CUT, GOUGE, BEVEL 





or GROOVE Metals - THE 


A lCu l, [ torcw 


\ will save you money! 


UF -iTalemelalh\ar-tam-1l-1e1dglom-lgeom-lale 
ote} gale) a -1-1-1-10 mar 0) mn Gal -- Vger- tie 
Torch is the new, efficient 
Wale mm aalelal-s\es-t-a\dlale mr- tal) a'4-1 ance) 
‘aalet-) mm aal-i¢-0 Ma —laale) slalom cl ge) or 
lems. Whether used as a pro- 
of Urea diol a me) mm aat-Uial«-Jar-talei-m cole) e 
\dal-mm oY-h4-1ahd-lo My Vgot-t] aa Me) goin) 
¥-WVA-3-$U] oN CoM ol ©W/-Mo)\4-1 ao) dal 1a 
aal-ae-Umm sealed diate maal-icalelel-y 


molmmaeladal-) au leliolmaat-tdlolamelamdal-w-\aer- liam me) aeia 
Vale mr- Mme l-laalelal-1¢a-tdlelamme) mm ale)’ am cal l—mmaele)al-)\4— 
F- Wale ma cele) mor- tall el alate m-tere)ale)aali-+- mame O10 a: 
works, please write to: 





LINCOLN ELECTRIC CoO. LTD. 


MBER 
; we OF Th 


BLACK FAN ROAD WELWYN GARDEN CITY HERTS AIAN 
TELEPHONE: WELWYN GARDEN 920/4- 4581/5  Sheteae 8 
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CNETIC 
SHANDUNG 
oo GMISSION 











The KEYtoa good replacement | 
floor topping 














SUSPENSION 


ALIETING. USPENSIO 
CHUTES CLUTCHES 
CONVEYOR HEADS MAGNETIC PULLEYS 
SWEEPERS DRUMS 


OVERSAND SEPARATORS PERMANENT MAGNETS 


pip ELECTROMAGNETS LT? 
casting bub -swefe ace TELEPHONE Boxmag Works, Bond St., Birmingham, 19. , JELEGRAMS 


by the METTEXTURE PROCESS 


Superseding slow and inefficient methods 
of hand hacking. 
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Better than New 
with a e*ee*e 


Saving time and materials. 


Minimising interruption to factory routine 
and road traffic. 


The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS 








'BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 

for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications. 


| CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH,SOMERSET Grams: Circle, Bath 


























' THE METROPOLITAN CONSTRUCTION CO LTD 


GREENWICH HOUSE. 11, NEWGATE ST., LONDON, E.C.l. Tel. City 1488 | eeienes ~~ 9 4 — agate 


itd 


3, 
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KENYON 









METAL FABRICATION WITH YEARS EXPERIENCE 


For nearly 50 years we have fabricated ventilation 
ducting in Aluminium, Mild Steel, Galvanised 
Mild Steel and Stainless Steel for the Heating and 
Ventilating Trade. 







With this experience our knowledge of the many 
and varied applications of metal fabrication is 
considerable and, coupled with the use of modern 
machinery and fully skilled workmanship, we are 
able to produce work of the highest quality at 
competitive prices. 


We are abl: to handle practically any size of 
contract from small kitchen extract to complete 
ventilation systems for Universities, hospitals and 
office blocks, etc. and all enquiries are dealt with 

, in the shortest possible time. 


Our fully qualified Technical Staff will be only 
(oo pleased to call and discuss your requirements 
and problems or supply any further information 
you may desire. 


WILLIAM KENYON & SONS (Metal Fabrications) LTD. 
DUKINFIELD - CHESHIRE 


Telephone: ASHton-under-Lyne 3646 and 16147. Telegrams: Kenyon, 


Dukinfield. [ 
SM,36 


Enter} No. 1214 on reply card 








THE 





with 
Lidhap y Reel 


UNDERFEED STOKERS 


Take advantage of the millions of tons of small coal in ready 





and increasing supply which can be burnt smokelessly, with 
the minimum attention and the utmost economy. 


Bunker flow and hopper 





model stokers, which 
include the DUPLEX type 
for the efficient com- 
bustion of low grade 
coals, are suitable for 
boiler and furnace appli- 





cations, They are backed 
by the finest advisory 
and after sales service. 





MAKERS of Oil Burners & Underfeed Stokers 


1-3 BRANDON ROAD, LONDON, N7 TEL: NORTH 2245 8 
50 WELLINGTON ST., GLASGOW, C2 TEL: CENTRAL 5323/4 
and at BIRMINGHAM ~ BRISTOL « CARDIFF - LEEDS - MANCHESTER © NEWCASTLE - NOTTINGHAM 


MAKE THE MOST OF small COAL 











Ss T ° KERS LT D @ Bunker Flow Stoker in a Government Building. 
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STANDARD’S 


BUILT-UP PISTON ASSEMBLY 
For HYDRAULIC WORK{AND HIGH;PRESSURE SEALING 






Cut away illustration showing component parts 


ADVANTAGES OF STANDARD’S 
BUILT-UP PISTON ASSEMBLY 





@ All faces of assembly precision ground, permitting 
clearances to be reduced to a minimum. 


@ No possibility of ring distortion due to springing 
over solid piston. 


@ Any length of assembly can be built up to suit 
customers’ requirements. 


THE STANDARD PISTON RING & ENGINEERING 
COMPANY LIMITED _ Established 1893 


PREMIER WORKS DON ROAD SHEFFIELD 9 - ENGLAND 
| Telephone: Sheffield 42076-7-8 (3 lines) Telegrams: Ocean Sheffield 9 
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If your particular dirty linen takes the form of 
ignorance about process steam usage, we can help you to 
come clean in public in a surprisingly short time 

You can, for example, be enrolled for any or all of 
our three postal instruction schemes on_ steam 
trapping and air venting, and temperature control. 
There are no strings attached and it can be as private 
as you like (as 37,000 people at all levels have 
so far proved to themselves ). ' 

On the other hand, your weak point may be the 
practical choosing of the right kind of steam trap 
for a particular purpose. We don’t suggest you 
can learn this in five minutes but our pocket ’ 
manual ‘‘ How to fit steam traps” reduces any 
complications to the minimum. 

Mind you, life isn’t all that easy for us either. 

The remarkable interest in our newly introduced 
thermodynamic steam trap has clearly added the 
most formidable weapon to the steam user’s 
armoury. 

The Spirax ‘TD’ trap doesn’t destroy our 
philosophy about choosing the right trap for the 
right job. On the contrary it strengthens it. 

Indeed, the greater the knowledge about profitable 
steam trapping, the more certain it is that the whole 
Spirax range is unequalled. Which is why we’re 


always*anxious to advance both 





Please post . . . copies of ** How to fit steam traps” 






. literature describing tre extended Spirax ‘TD’ 1 










NAME 


ADDRESS 


EG 1059 


Spirax-Sarco Ltd. Cheltenham Glos. Phone: Cheltenham 5173 Spirax Telex Cheltenham 
London: 28 Victoria Street SW1 Abbey 6101-3832 
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Your guarantee of satisfaction 









Always refer to the 


STANLEY 
EDITION CATALOGUE 


The ‘Stanley’ range comprises all that is best in:— 
Surveying Instruments and Equipment 
Drawing Instruments 
Drawing Office Equipment 
Drafting Machines, Drawing Scales. 
Mathematical Instruments:- 
Planimeters, Integrators, Integraphs, 
Harmonic Analysers, etc. 
















-A” 











LONDON ENGLAND 
































Copies of the ‘‘A”’ Catalogue will be sent on request. 
(Enr. Al.) 

Head Office and Main Works :- NEW ELTHAM, LONDON S.E.9. 

Phone: ELTHAM 3836. Grams : “‘ Turnstile’’ Souphone, London. 
‘ Showrooms : — 79/80 High Holborn, London, W.C.!. (Holborn 2684) 
W. F. STANLEY & co., Limited Branches : — 13, Railway Approach, London Bridge, London, S.E.!. (Hop 0871/2) 
52, Bothwell Street, Glasgow, C.2. (Central 7/30) 
___Enter No. 1231 oa reply cord 
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LIGIEWBNAON G 


HAMMER 
CRUSHER 








SUPERHEATERS on 
| . CUBICAL 
\\ FOR LANCASHIRE BOILERS ossieaanan 
| | Are you Interested in getting OR 
greater efficiency and, at the same 
}/ time, saving on your fuel costs ? PULVERISATION 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
, types of Shell boilers. Consult us 
Sugden Superheaters are with your crushing problems. Our 50 years’ 
of particular value where experience readily placed at your service 


incest auxiliary steam boilers are without obligation. 


nt Ty used. 

| He rp ‘I pal - = ‘ : ‘ atine — iat p te 
= e Patent Lightning Crusher Co. Ltd. 
T S U G D E N L i M l T E D 14a ROSEBERY AVENUE, LONDON, E.C.1. 

MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 | Phone: TERMINUS 1928 


Telephone : TRAFFORD PARK 2520 | 
| 








We 














Enter No. 1232 on reply card | Enter No. 1233 on reply card 





THE ENGINEER Oct. 23, 1959 


Whatever your DUCTING problems... 


FLEXIBLE 


will do the job better 


Designers, Engineers, Architects and Surveyors 
all agree that SPIRATUBE and FLEXFLYTE 
are the most versatile, economical, ideal flexible 
ductings now available for industrial, marine, 
aircraft, mining and tunnelling ventilation, and 
air conditioning installations. Each specifically 
designed to do their own job, Spiratube and 
Flexflyte are available in diameters from 3° to 
30” and can handle conditions in a range of 
temperature from minus 120°f to 600°f. The unique 
construction of Spiratube and Flexflyte offers 
minimum bend radii, a resistance to oils, greases, 
many solvents, acid and alkaline fumes, and flame 
and temperature extremes. Technical data and 
brochures available. 


(}° - 8) diameters. (3° - 30.) diameters. 


Light, tough, flex- 


The ideal flexible 

ducting where light- ible, retractable. 

ness, strength, re- . with low  installa- 
tion costs, 


sistance to pressure 
Easy to dismantle 


arctdatchonge aiid SHUNA STREET, MARYHILL, GLASGOW, N.W. re Prag 


temperatures 1s an 


operating necessity. Telephone: MARyhill 3311 Telegrams: FLEXIDUCT, GLASGOW N.W. re-use. 
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GOES i Si ) oe CONSULTANTS 


This reinforced concrete cooling water intake caisson at Hinkley Point Atomic 





Tangye Jack is not always in such spectacular Power Station was built by Taylor Woodrow Construction Ltd., who, in association 
employment. He is more often of a standard size with the English Electric Company and Babcock & Wilcox Ltd., are responsible 
and shape doing everyday jobs in all fields the world tor the design and construction of this 500 MW station for the Central Electricity 
over. We should be pleased to send you lists Generating Board. It weighs nearly 4,000 tons, and was towed out to its position 
of our standard hydraulic jacks in the Bristol Channel where it was lowered on eight hydraulically operated “ spud 
legs’ to the sea bed. TANGYE HYDRAULIC POWER IN THE FORM OF 
EIGHT soo TON JACKS INCORPORATED IN THE LEGS WERE THEN 
OPERATED TO LEVEL THE STRUCTURE. 


TANRNGTES LbiIMITED 


SMETHWICK - BIRMINGHAM - Phone SME 1181 


AREA " MANCHESTER & GLASGOW FOR EXPERT ADdVicE 














AN No <P 


Enter No. 1242 on reply card 








2 
5 


1959 


ei = 
awe... 


Making a ton of J.M.I. Steel, and then converting 
it into. castings, demands far more than a com 
plicated blend of raw materials. 

No formula defined the experience which governs 
the high quality of our production. No text book 
advised the enterprise which has made our resources 
a byword in this modern world. No written guide 
has stipulated that pride and skill should be ow 
hallmarks. 

Not in the book — but these are the qualities which 
have made J.M.I. leaders in the manufacture of 
every conceivable type of steel casting. 


a 5-5 ee oy Vd Cee 


Jarrow Metal Industries Ltd, 
Western Road, Jarrow, Co. Durham 
Tel: Jarrow 89:7111 

Subsidiary Company of 

Armstrong Whitworth (Metal Industries) Ltd, 
Close Works, Gateshead upon Tyne 8 
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Bronze 


for hard wear 
and low friction 


Holfos is a bronze made only by Holroyd. We first brought it out thirty years ago and 
since then we have constantly been improving and perfecting the technique of its production. 
Its use is a distinct contributory factor to the high efficiency and sturdy performance of Holroyd 
worm gears and worm gear speed reducers. Holroyd worm gears using Holfos bronze hold the World 


Record for efficiency as determined by an independent test made at the National Physical Laboratory. 


JOHN HOLROYD & CO LTD 


HOLFOS WORKS ROCHDALE 
O Tr O v (For Castings and Machined Blanks) 


PERSEVERANCE WORKS MILNROW 
(For Finished Gears) 
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Photograph by courtesy of Luxram Electric Lid 





“BROOMWADE” OIL-FREE Compressed Air 
helps make Luxram Electric Lamps 


A ** BROOMWADE ” C 660 Carbon Ring Air Compressor 
supplies the oil-free air needed to process the filaments of Luxram 
electric lamps. 

Wherever oil-free air is essential—for instance, in chemical and 
food processing and instrument control—you can depend on the 
C 660. It is economical, efficient and reliable, with an output of 100 
cu. ft. per minute at 100 Ib. per sq. in. pressure. 


Write for full details. 


: *“BROOMWADE”’”’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 
BROOM & WADE LTD., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND Telephone : High Wycombe 1630 (10 lines) Telegrams : “ Broom”, High Wycombe. (Telex) 


66! SAS 
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planning 
for 


progress 


Z 
‘Myer rr 


Uy 
Uy 


Cowans Sheldon engineers are constantly 
searching for new solutions to lifting problems 


By using the most recently proved methods 


and materials, they produce cranes of every type and 


capacity, purpose-built for a multitude of duties. 


This new design is for an electrically driven rope lutfing 


travelling crane for shipyard and dockyard service 
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COWANS SHELDON & CO LTD 


CARLISLE ENGLAND Telephone: CARLISLE 24196-8 
LONDON OFFICE: AFRICA 


HOUSE KINGSWAY WC2 





TEL: HOLBORNO 





P.3402 
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High Grade Soft Ty Syn & Nom Ferrous Castings 





PATTERN MAKING 


TvseLey FOUNDRY lip. 


Wolverhampton Office: a Telephone: 
BUSHBURY WORKS, is ACOCKS GREEN 1283 
WOLVERHAMPTON Telegrams: 
Telephone 21455 Tyseley Foundry B'ham. 

















JAMES ROAD, TYSELEY, 


BIRMINGHAM, II 


Kr the Gencrue CNGMEE vingMachine Sect “ee; lectria \ Trailes 





SEP REV RSE CE RES SERP ERP CRRAER eee eee 


QPRCAASSSVERSRSCAK eS KOSS ASSRSPERREKASSHRERAKETKSRRRRERERSRSACERSABARAAeeS 
Enter No. 1291 on reply card 


flange mounting geared motors 


\) 


All NECO co-axial geared 
motors can be supplied with 


flange mounting instead of 






feet to enable the unit to 


TYPE HD 


Up to 2h.p. output or up ee 






be bolted accurately to 








your machine. br\4o } { 
to 200 Ib.ft. output torque. =| ) i 
ies = 
WL BS : 
TYPE DS 0.62 to 480 r.p.m. Wey sonia 





Up to 1/2 h.p. input or up 8” diameter flange. 





to 100 lb.ft. output torque. 












| TVPE 25 
0.§ to 475 r.p.m. 8” diameter Dieeihinteeneres Ag Typ) 
flange. Removable feet can iain thik: eunpad wane. . | ; 











be supplied with this unit. 





0.079 to 312 r.p.m. 


8” diameter flange. 






FOR ALL SLOW SPEED DRIVES 


NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD - LONDON - SW8 


ak 
wae Subsidiary of Normand Electrical Co. Ltd. Telephone : MACaulay 3211-4 


Enter No. 1292 on renly card 
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ENGINEERING AND 
TECHNICAL FACILITIES 
TO ENSURE QUALITY 

AND CONTROL AND TO 
PROVIDE SERVICE ON 
CASTING DESIGN AND 
TECHNICAL MATTERS 


C&B SMITH 


LIMITED 
[RONFOUNDERS 
WOLVERHAMPTON 


METALLURGICAL CONTROL 
HIGH DUTY GREY IRON 
HIGH STRENGTH & GOOD STRUCTURE 
WEAR RESISTANCE 
WITH FREE MACHINEABILITY 


SAND CONTROL 
DIMENSIONAL ACCURACY 
SMOOTH FINISH 


QUANTITY PRODUCTION 
CAPACITY 


SERVICE 


Enter No. 1301 on reply card 


CHEMICAL 
PLANT 
& EQUIPMENT 


COPPER 
ALUMINIUM 
STAINLESS STEEL 
MILD STEEL 








4 
’ 


PLANT to Specification ee : DELIVERIES PROMPT 


CONDENSERS 
DISTILLATION UNITS 
REACTORS Etc 


PRESSURE VESSELS 
OF ALL KINDS 





J. A. WELCH unre 


ge po Be 


PRICES COMPETITIVE 


CRAFTSMANSHIP IN 
ALL METALS 


ce 


VESSEL ) LTD. 


STALCO WORKS, LIVINGSTONE RD., LONDON, E.15 


TELEPHONE : MARYLAND 5818 (3 lines). 


Enter No. 1302 on reply ‘card 
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There's Big Difference 


between this Max [= >» and any other 






LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 


* 


o 
sooee eore 


®., po 90 eet OO ae ae 


TEXROPE 


Grommet V.-Belts 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES WIGGLESWOR TH SHIPLEY YORKSHIRE 
"Phone : SHIPLEY 5314? 
Grams : CLUTCH, SHIPLEY 


MANUFACTURED 
Enter No. 1311 on reply card 








AND SOLD ONLY BY 





VO NIVVANN 












Capacity external gears |7} 
internal gears 199° x 6 mod 





GEAR HOBBERS & 
GEAR SHAPERS 








Unequalled for rapid, precision pro- 
duction of all types of gears—backed 
by over 35 years’ experience. 


UNEQUALLED VALUE 





model OH. 4 


Gear Shaper, Capacity 
73° x6D.P 








Immediate Delivery 





ALSO AVAILABLE MODEL FO.10 CAP. 49° dia. « 10 MOD. 





model FO. 6 


Capacity 314° diameter 4xD.P. Tangential 


MACHINE TOOL COMPANY LIMITED |_'2%!< istic 


172-178 VICTORIA ROAD - ACTON - LONDON W3 - Telephone ACORN 5555 MIDLAND SHOWROOMS - 1075 KINGSBURY ROAD - BIRMINGHAM 24 


EXCLUSIVE DISTRIBUTORS 
IN THE UNITED KINGDOM 














Enter No. 1312 on reply card 
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LOCATION — 
Durgapur— India 





In course of erection is 





shown the lattice girders 
and roof trusses to the Light 
and Heavy Machine Shops 
and Loco Repair Shops for 
the Central Engineering 
Maintenance Department 
of the Durgapur Steel 
Project. 

These form part of one of 


N\A 
Ly 


the several buildings of which 
the steelwork has been 
designed, fabricated and 
erected by CLEVELAND. 


¢ 


AN 
a | 
| 


| 

Wr 
pW 
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v 
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y\ 


. Ni 
fh 
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; . z . — Sey * ** ee 
f 33 a >, foes acti a A is cee tie S 
= om ae RS &, = we « PS pee a een z b + es a be 
toe _ > < , 
& a ae ee a a ™ =e . | 


cd 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON, ENGLAND. 


Enter No. 1321 on reply card 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


to 
“ 


1959 


Oct. 


SITUATIONS VACANT - EDUCATIONAL 
PUBLIC APPOINTMENTS 


PARTNERSHIPS - 
MISCELLANEOUS - 


AGENCIES - DIRECTORS - 

PATENTS - BUSINESS OPPORTUNITIES - 

BUSINESSES and PREMISES - TENDERS 
Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/- 


Inch Rate. 48/- per single column inch and pro rata 12 lines to 1 inch 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £25 10s. 4-page £48. Full page £90 (12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


Series Discounts. for advertisements 1 inch and upwards. 6 insertions 59%. 13 insertions 10%. 26 insertions 15° 
Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. . 
Displayed and IIlustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a {-page (12 column 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns 
Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. ‘‘Run-on’’ and ‘‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week 
Friday for publication on following Friday. All advertisements three days earlier if proofs are required 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/- 
Inch Rate. 42/- 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of } 


per single column inch and pro rata. 12 lines to 1 ir 


‘ Displayed ’ ‘Illustrated '’ advertisements by n 


28 Essex Street, Strand, London, W.C.2. 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., a The Engineer sd 
may be telephoned to CENtral 6565 


Urgent advertisements 


PUBLIC APPOINTMENTS 


FIGHTING VEHICLES RESEARCH 








PUBLIC APPOINTMENTS 


UNIVERSITY OF CAPE TOWN 


APPOINTMENTS PUBLIC APPOIN I TME NTS 


CITY OF LIVERPOOL EDUCATION 


PUBL IC 


FEDERAL GOVERNMENT OF 


TECHNICAL ASSISTANT : 
CIVIL ENGINEERING 


COMMITTEE 


COLLEGE OF TECHNOLOGY 


NIGERIA 


SENIOR ELECTRICAL INSPECTOR 


AND DEVELOPMENT 
ESTABLISHMENT 































S ney for le NIC R 
ste ANT sper D p _ es of Civil 4 oe o Principal S. A. J. PARSONS, BSc. (Ef I vestigate and conduct enquiries into electrica CHERTSEY 
rt 1 apy mI icon ‘ae ul ih ave x Sac nel M.1.Mech.E M.1.Prod.f M.BIM J undertakings and instal 
re successful t should hay orkshor b 
e, preferably including work in a research ewes &ec and gma - PHYSICIST OR MECHANICAL ENGINEER 
I d on maintenance of instruments and DEPARTMENT OF MARINE le issuing of certl 
raulic machinery he 
quar 1960 ENGINEERING Salary range PHYSICIST or MECHANICAL ENGINEER 
£1080 by £60 to £1260 per for each three mc required at Fighting Vehicles Research and Develop 
Applications are invited for the appointmer rf riers at moderate rent nent Establishment, Ministry of Supply, Chertse 
pies of testimonials) should ASSISTANT. Grade “ B.” to teach Manine Engin > for children maintained Sarvay, fax theoretical, laboratory and field investiga 
d qualifications, and give ng Subjects (Duties commence Ist Janua ve tions into wide range of research problems connected 
s whom the | \ ma 1960.) ars must be A.M.1 E A wares une dob hodox forms of future fighting vehicle 
the applicati es Sale Men £700 by £27 10s. to £1150 pe qualifying experience of with particular emphasis on aspects ‘ ine 
h the Secreta mn of annum (Burnham Technical Report) To this scale il supply un fertaking nuciear wartare Considerable scope for researc! 
1 British Cor t 3¢ additional graduate and training allowances, where sith a large industria Grade oy a » the regres ~ Appointment in 
Gordon Square, London, W.C.1 (from wt 4 ll be pa ‘¢ Increments up 4 max rade a) enior Scientific Officer (minimum age 
emorandu giving e general conditions f > may be allowed for professional o and at least 3 years’ post graduate resear 
ipy tment should be ot ned) not later thas lent, Colo we experienc e), or (b) Scientific Officer ist or 2 
7tk 5 | | net nam t ualihications Class Ho Degree in Physics or Engineering 
17th November, 19 An add tie ) yuld possess a First Class M.T.C.A aoe . mes ye thy ae 53 B : gineering 
be ser rect by air mail to the Reg F Univers ompetency as a Marine Engineer and G experience, q ne Be D 99 14/013 D4 £7653 eg tlent “quali ications required for bot! gra le 
* Cape Tow Private Bag, Rondebosch, Cape a Higher National Certificate 1¢ knowledge of nuclear physics essentia 
Te South Africa, by the same date zyineering or its equivalent ~ — ce. a ae _ Salary ranges (a) £1166-£1380 (hb) £61 
Ur s reserves the appoint a 1¢ Department of Marine Engineer GOVERNMENT OF BRITISH £1090 Superannuation under F.S.S.1 Opry 
erso the in one of the erse f preparing seagoing engineers for the tunity r those under 31 to compete for established 
nake no apy ment E7660 and Extra First Class Examinations GUIANA (pensionable) posts 
——— Aer n _ f . M.T.C.A. ¢ ertificates of Competency Forms from M.L.NS.. Technical and Scientié 
urther particulars and application form (returt Register (K), 26, King Street London, S.W.I 
UNIVERSITY COLLEGE OF able by 7th November, 1959) from H. S. Magnay PUBLIC WORKS DEPARTMENT sucting A.461/9A E7666 
SWANSEA M.A., Director of Education, 14, Sir Thomas Street 32 wt A Et ere a 
Liverpool, |! 
THOMAS ALKER. MECHANICAL ENGINEER 
ASSISTANT LECTURESHIP ie (tack antl Clack: tp the SOUTH WEST METROPOLITAN 
OR LECTURESHIP IN : Local Education Authorit fo maintain all Public Works Department equi REGIONAL HOSPITAL BOARD 
MECHANICAL ENGINEERING (J.5884) E7688 ent, intiadion soné-tacking cquipmett sad we snd 
ee ee er defence machiner 


REGIONAL ENGINEER'S DEPARTMENT 


















Applications ed fora LECTURER IN. MIDDLESEX COUNTY COUNCIL | ' ontract appoint Peon Li one 2 

MECHANICAL. ENC ;INEERING, in the Depart wale Sita <3 geal a a 

ment of Engineering iN the past three years th EDUCATION COMMITTEE lary. Free passage SENIOR ASSISTANT ENGINEERS 
Department has considerably expanded its facilitie Candidates A.M.1.Mech.I r Grad 
for h teaching and research and a further major WILLESDEN TECHNICAL COLLEGE, I. te v.E f art I ind If < 
expansion is due st tl The Selection Committee Ins i ns 1 t 4 east five eu Applications are invited for the following appoint 
will be particularly concerned with the potential DENZIL ROAD, WILLESDEN, N.W.i0 elevant exper r ments on the permanent staff of the Board ra 
achievement as vell as the present qualifications of Write Dire ment, Colon a Office in accordance with the Whitley Counc iditior 
rau ue ——_ } gerne sy Paty - —. Required for Ist January, 1960 Lond S.W.1, 2 i imes, age, qual ations of’: service 
to carry yut researc or uch facilities will De ar exnerie ( ' 

se Aga Cage creer 8 aero A ees ASSISTANT, Grade “ B,” for Practical Machine 49d experience , BCD 113)30,011 D4 - SENIOR ASSISTANT ENGINEERS (MECHANS 
Ass ie aes ireship (£700 to £850) or x Lectureship Shop Classes. Good knowledge of machine 1t ee Lb 7 E76¢ 4 CAL) AND (HEATING AND VENTILATING) 
The will be at the mir 


essential commencing salary mum © 



























































£1650) which also carry membership of , 
the F.S.S.t hildren’s allowances Se ee Se ae eee CIVIL SERVICE COMMISSION the scale £1050 by £30 (3) by £35 (3) to £1245 per 
Further i rs mav be obtained from the gr oes thin the ranme £738-£1201 ve aes innum, plus London Weighting allowance of £50 
Registra l t College, Singleton Park P hc pescnt gay Ange £/IG—-21< — ee per annum (scale under review). Applicants sho 
Swansea, b ym six copies of applications must ‘OT RONTBI ETNA M Se solscap s.a.e.) from the Cler RESEARCH FELLOWSHIPS be Corporate Members of the Institution of Me 
be received by Saturday, 7th November, 1959 orms rig boone ) fror ie ae k cal Engineers and should be experienced in the 
E7613 tc Gov verning Body, 163 illesden Lane, N 6 preparation of specifications, drawings and estimate 
eae at __ Closing date 2nd November, 1959 - RESEARCH FELLOWSHIPS (3. years) in for large engineering installations in hospitals and 
< C. I _ ‘rr: M.Sc . h.D Government Scientific Establishments Value large public buildings 
ecretary to the ducation ommitte 5 “NiO nior 1 
UNIVERSITY OF LEEDS £7673 ‘ © £1150-£1400 (Senior) and £800-£1100 (Junior). Applications, stating age, qualifications, experience 
Very wide range of topics, especially in the physical present appointment and salar toget ther h the 
siieitpdhiiaieaipialnanabiad — ciences, organic chemistry, including § solutior names and addre of 
: lames and addres f three ree id b on 
ee ee CITY CF MINGHAM WA thermodynamics of high polymers, irradiation of {o the undersigned. at. 40, Eastbourne. Terra 
, ' ) asivoad 1€ err ¢€ 
ENGINEERING Y CF BIR NGHAM TER polymer solutions, meteorology, metallurgy, forensi London, W.2, by not later than 3rd November 
DEPARTMENT science A few opportunities for biologists, e.g. in 1989 : . 
virology onomy and physiology as applie > 
LECTURER virol g tax yn n and physiolog 4 Fa scp Ave FE. G. BRAITHWAITE 
ASSISTANT ENGINEERS fisheries, veterinary research and oyster catcher £7692 Secretar 
control. Qualifications normally first or second ad eee 
lass honours degree ; evidence of high standard of tacit 
yications are invited for appointment as am : irs ‘ : > aye 
LEC FURIE Ro the Department of Electrica Applications invited from Chartered Civil Engi- ability in research ; and at least 2 years’ post COQUET WATER BOARD 
Engineering rom January Ist. 1960 Candidates neers for above appointments Salary within graduate research experience (3 years for Senior 
hould have d academic qualifications and (4) Grade A P.T. 1V., £1065-£1220 per annum Fellowships) No a timits F.S.S.1 Write 
z : AB ge ssi en . nsiderable - engineering experience essential Civil Service Commiss 17, North Audley Street 
experience sid electric power engineering (con - — — ge = ene a ENO i ey “ W " a acid at Deh Ries a , a $4932 a0 APPOINTMENT OF ASSISTANT 
* , nes. Salary will be on ind (b) Special Grade for Engineering Assistants ond pplication form, qu P32; 3 
1350 (efficiency bar) by £785—£1070 per ar m (water engineering experience E7652 RESIDENT ENGINEER 
f slications (three copies) desirable) The f ser appointed to (a) would wo a 
' 4 } > - r » 
fications and experience be engaged upon development of new source of Applications are invited for the position of 
r with t three referees, should supply. and (b) on new water supply works in or BUCKS WATER BOARD ASSISTANT RESIDENT ENGINEER to be 
ach the Registrar, The University, Leeds, 2 (from near Birm ng ee Appointments aero and employed for a period of about 18 months at Wark 
shom further particulars may be obtained) not yensionable—medicai examination anvassing vorth, Northumberland, on the construction of th 
ater than 20th ember. 1959 763 5 ties ASSISTANT ENGINEER Board s filtration works “ond z ch stat 
ation forms from General Manager, Water The : Wort 2 hich - e ping eee 
- orm 1 rai lag “ ft hese orks, which are estimated to cost about 
Cc COMMITTEE ble b on "sown Rogge as Applications are invited from suitably qualified £250,000, include for the laying of 36in. steel pipe 
KENT EDUCATION returnabie Dy %t! ovember, 1959 E7696 engineers for the above appointment on Grade lines, sheet piling, deep excavation and reinforced 
A .P.T. IV (£1065 to £1220) of the National Joint concrete Construction 
NORTH-WEST KENT COLLEGE CITY OF PORTSMOUTH Council for Local Autt to assist the The suecessful applicant will be required gene erally 
OF TECHNOLOGY design and preparation act docun : ind to assist the Resident Engineer and to take r j 
to supervise the h paelecp on of that part of a large of the Works in his absence 
development scheme onsisting of a reimforced 
HEATING AND VENTILATING pete The salary offered will depend upon the exper 
MECHANICAL ENGINEERING Beeetconick oncrete reservoir, mains, pumping stations, &C.. enag “and ane of the succestul appheant but. will 
hich 1s being ried out to my instructions he ‘ é applice ‘ 
DEPARTMENT aes Se SS CORENS S60 OS ay The not exceed £1200 per annum 
appointmen iS permanent and superannuaDdie A 
car allowance will be given on the Board’s essential Forms of application may be obtained from Mr: 
Vacancies for NG AND VENTILATING alles . 8 
ASSISTANT (GRADE B) I NGINEI RS HEATING D VE * users scale S. G. Barrett Engineer and Manager to the Coquet 
(a) One Grade A.P.T. IV (£1065-£1220 per Applicants should apply to the following address —— ~ mel anna te ns cand ste yew 
, aphids a Bi " ipo yne, an 1OL : returned as directed not 
ASSIST ANT (GRADE B) required teach annum) not later an 6th November, 1959, giving details of nae sagt the 16th Mowenieer, pring oa 
Mathematics up to National Certificate standard (b) One Grade A.P.T. I/II (£610-£880 per their qualifications and experience and submitting a " F. G. EGNER 
A bilit 1 English or Science an additional annum)—commencing _ salary according to the names of two persons to whom reference may be ; , ’ 
. Sal £700 by £27 10 “ exneries sper ssatifieas ae ile . Clerk and Solicitor to the Board 
ree iat 1 aiar Y £6 iS per Ice and qua mations m ¢ 14. North herlar Ss. re 
£1 Forms of application are obtainable Further particulars can be obtained from Cit R. POWNALI [a _——T E7650 
from the Principal of the College, Miskin Road Engineer, 1, Clarence Parade, Portsmouth, to whon Engineer and Manager sea a : 
Dartford, to whom they should be returned as soon ipplications should be delivered not later than Byron Roa _ = , — -_-———- 
as. possible. E7637 Saturday, 14th November, 1959 E7691 A ylesbur E7681 Classified Advts. continued on page 134 
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THE 


PUBLIC APPOINTMENTS 








Applications are invited from suitably qualified persons 1 Mechanical Electrical Engineering 
for the post Resident Engineer with a Gold Mining group in Ghana 
The Residk Engineer lirectly responsible to the General Manager for the construction and 
tena! f the plant and achiner yn the Mine and must have the ability to organise and 
na pla 
t ge Engineering staff 
S } nge f £2500. £3000, dependent n the qualifications and or experience of the 
4 cs } te 
The ¢ ne nent d pensionable Tours abroad of 18 months followed by 3 months 
* ’ 
, h free passage 1 me-tax at low local rates. Marriage allowance of £180 
‘ j ; 
er ye fre sssages for wife each tour. A car ts provided for use on the property. Good 
f y ' , 2 
, sing , re provided free Excellent sporting facilities in pleasant surroundings 
Apr ns ir wnfidence to BOX No. £7684 The Engineer 








HEREFORDSHIRE WATER BOARD 





APPOINTMENTS 
Applica ed for the whole time posts 
) CLERK AND TREASURER ; and 
(b) ENGINEER AND MANAGER 
he r est shed Herefordshire Water 
K j wg the w he County of Hereford 
ex ce Parishe iii and Mathon Rural) 
The ‘ ale f (a) w be £1520 p.a 
{ SS ( and for Post (b) 
” > ik lt £2530 
. I 2 he avable on Essential 
L 
The are iperannuable and the 
vee 4 be required to pass medical 
ae " n te eceived by the ¢ lerk of 
iors { ‘ ty Cou Shirehal!, Here 
ne 1 trida 14tt Noven ber 
be obtained fr him. E7644 





| TENDERS | 


MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 





THE DARTFORD TUNNEL 


ESSEX APPROACH ROAD—EXCAVATION 
AND SERVICE CULVERTS 


























The M P Transport and Civil Aviatior 
TENDERS the f wing WORKS 
¢ Fssex Approach to the above 
A 410) OO t of EXCAVATION 
\ 300,000 cubic yards 
i ed I juarries adjacent to 
¢ © re ‘ g excavated material t 
hve g or in tips on and the 
( I CONSTRUCTION of TWO SERVICE 
CULVERT ed rete, about 22 yard 
‘ i gre tive d 7ft. 9in. high b 
FENCING DRAINAGE TEMPORARY 
ACCESS ROUTES j other ancillary works 
( act nay be obtained 
e ¢ g Eng rs, Messrs. Mott, Hay 
and Ande ), Iddesleigh House, Caxton Street 
We l { Swil on yment of a 
fe; Lio t hequc nade able the 
M ‘ Tra rt and Civ Aviation The 
ley e re ed if a bona fide Tender is 
sult € a Dsequentiy Ww ithdrawn 
Tenders s { be sent by registered post in 
envelopes endorsed Tender for Essex Approact 
Fxca & but ‘ 
Sacre Hig 
Depar M 
2 Here 
t late 43 
194 
The Minister does not bind himself to accept the 
west ora Tende 
f 760 





INDIA SUPPLY MISSION 


WASHINGTON, DO.C. 





The India Supp Missio Washingt D« 
invites TENDERS for the St PPLY of 
SI. Description of  Enquir Closing Price 
No Equipment N Date P 
Tender 
! CENTRIFUGAL SE 73. 3rd Dec., 1959 21 6d 
PUMPS io 
2 HEAVY DUTY SE-76 8th Dec., 1959 21 6d 
AGITATORS ; : 
3 STEAM JET SE-96 10th Dec., 1959 14 2d 
SYPHONS : 
4 MIXING SE-97 10th Dec., 1959 14 2d 
ORS 
« ACgTT TOR Ss SE-99 10th Dec., 1959 14 4 
WATER 
HEATERS 
of Tender may be obtained from the 
ore Department (¢ DN Branch), Govern 
ment Building. Bromyard Avenue Ac mn, Lor J n 
wi upon a payment of a fee as stated above, whic 
is not returnable The relevant Enquiry » 





3634/59 (CDN), must be quo 


Reference No. S 
all applications 











TENDERS 











MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 


RECONSTRUCTION OF OVERLINE 
BRIDGE G.C.337 ON TRUNK ROAD Ab 
AT LOUGHBOROUGH, LEICS. 


The Minister of Transport and Civil Aviation 
nvites TENDERS for the RECONSTRUCTION of 
the above BRIDGE, consisting of a single 70ft 
skew steel span 40ft. wide between parapets 

Tender documents may be obtained from the 
Consulting Engineer, A. M. Hamilton, M.LC E 
M.Cons.§ 17, Dartmouth Street, S.W.1 (Tel 
Abbey 6336), on payment of a deposit of £10 (ten 


pounds) by cheque or draft, payable to the order of 
the Minister of Transport and Civil Aviation. The 
deposit will be returned if a bona fide Tender is 


submitted and not subsequently withdrawn. Pros- 
pective Tenderers may inspect contract documents 
and drawings at the offices of the Consulting Engineer 














before payment of the deposit 
Tenders on the official form should be sent by 
registered post (in the printed envelope supplied) 
to the Assistant Secretary, Highways Management 
and Services Division, Ministry of Transport and 
Civil Aviat , 21/37, Hereford Road, London, 
W.2, and only be considered if received not 
later than 4 p.m. on 24th November, 1959 
The Minister does not bind himself to accept the 
west or any Tender 
H. GILLENDER, 
£7664 An Assistant Secretary 
COUNTY BOROUGH OF 
BIRKENHEAD 
WATER DEPARTMENT 
FIXED PRICE TENDERS 
Fixed Price TENDERS are invited for the 
SUPPLY DELIVERY ERECTION and 


MAINTENANCE of a 30kW., 245 volts D.C 


WATER TURBINE GENERATING UNIT 
The Unit is to incorporate an electric brake 
governor t@allow variation of the useful elec- 





trical load whilst a constant flow of compensa- 





t er iS passing through the Turbine 
Conditior of contract, form of Tender 
specification, bill of quantities and drawings 
may be wspected at the Water Engineer's 
Office 601 Borough Road, Birkenhead 
Cheshire, and supplied on deposit of £2 2s 





returnable on receipt of a bona fide Tender 
Closing date for Tenders, Wednesday, 
November, 1959 


25th 


E7690 





MADRAS PORT TRUST 


The Office of the Chief Engineer, Madras Port 
Trust, Madras, India, invites TENDERS for the 
following 

(a) TENDER ENQUIRY No. A/186/S9/EP 


For the SUPPLY of 77 Nos 
BOLLARDS 

b) TENDER ENQUIRY No. D 25336/59/EP 
For the SUPPLY of 2 Nos. 10-Ton WHARF 
CRANES for General Cargo Handling 


CAST STEEL 


Specifications, drawings, &c., relative to the above 
an be obtained direct from the Deputy Chief 
Accounts Officer (Engineering), Chief Engineer's 
Office, Madras Port Trust, Madras, India, on pay- 
ment of (a) 7 shillings and sixpence per set, and 
b) £1 10s. per set, and is not refundable. Tenders 
are be returned direct to the Chief Engineer's 


Office (at Warehouse), Madras Port Trust 
Madras, India, so as to reach them by 2.30 p.m. on 
24th N 1989, for (a) and 4th December, 





Specimen copy of the above specification can be 
seen a India Store Department,’ Engineering 
Branc G ment Building, Bromyard Avenue, 


verr 
n, W.3 
for (a 


under reference $.3629/59 
and §S.3636/59'NSC’ENG.2 
E7662 


ENGINEER 


EDUCATIONAL 


A.M.1.MECH.E., 8.Sc., City and Guilds, &c. 
Guarantee Postal! Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8 Ell4 et 





SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A YOUNG ENGINEER required for Specialised 
Products Dept. Applicants should have the follow 
ing qualifications : (a) age up to 24 years ; (b) Post 
Graduate or equivalent education qualifications 
(c) Knowledge of Pneumatic Equipment Apply in 











writing, stating experience, also salary required to 
The Technical Director, Wellworthy, Ltd., Lyming 
ton, Hants E7640 a 


APPLICATIONS are invited from ENGINEERS 
for responsible posts on research and 
of PRODUCTION PROCESSES for 


development 
the engineer 


ing industry. Excellent opportunities for those with 
ability and initiative. Candidates should have ar 
engineering degree, Higher National Certificate, or 
equivalent qualification. Excellent working condi- 


tions in pleasant surroundings Superannuation 


scheme. Removal expenses paid.—Send full details 
including age, qualifications, experience and present 
salary in confidence to BOX No. E7655, * a 


Engineer 

ASSISTANT CHIEF DRAUGHTSMAN 
required by expanding Company in Surrey approxi- 
mately 25 minutes from Waterloo Successful 
applicant should be experienced in the design of 
small mechanisms, &c., be a good disciplinarian, 
and in view of the specialised nature of the product 
will be expected to make his career with the Com- 
but men 


pany. Minimum qualification of H.N.C., 
with experience and a sound background who 
are not so qualified will be considered.—BOX No 
E169, ‘“* The Engineer.” A 
ASSISTANT WORKS 
SUPERINTENDENT 
now required by large Industrial Group at 


Factories situated in Northern England 

The immediate position envisaged is one of 
understudy to present Superintendent 

The position, which is superannuable, holds 
future scope for man of ability, with experience 
of plant maintenance and upkeep, coupled with 
ability to control staff 


Commencing salary will be not less than 
£1500 per year 
Applications, which will be treated in strict 
confidence, are invited from candidates age 
30 to 38. Send full particulars of education, 
age, ——. and present earnings, &c., to 
BOX No. E7 ** The Engineer 
A 
CONSULTING CIVIL ENGINEERS, West 
minster, require a fully qualified STRUCTURAL 
ENGINEER with wide experience, for position as 
CHIEF DESIGNER in reinforced and prestressed 


concrete and structural steelwork (including bridges) 


Prospects of partnership interest in firm Write 
in confidence, stating age and full details of experience 
and qualifications. —BOX No. E2594 The Engi 
neer.’ N 
CRAVENS, LTD., SHEFFIELD, require 
DRAUGHTSMEN with experience in General 


Engineering, Rolling Stock or Machine Tool Design 
Minimum qualification O.N.¢ Pension Scheme 
&c.—-Apply Personnel Manager E7641 A 
DESIGN ENGINEER required by firm of 


Hydraulic and Heavy Mechanical Engineers. Can 





teen facilities and Superannuation Scheme.—Write 
giving details of age, experience and sala required 
to Chief Engineer, Henry Berry and Co., Ltd 
Croydon Works, Leeds, 10 E2584 a 
DESIGNER-DRAUGHTSMEN 
An Engineering firm of repute in the 
Eastern Counties has vacancies for two 


experienced DESIGNER-DRAUGHTS 
MEN, aged 25-36. Minimum qualification 
H.N.( equivalent, one appointment 
being for a Graduate or Associate Member 
Inst. Mech. to assume 
position after period of training 

Candidates must prove ability to produce 
sound designs and to accept responsibility 
for mechanical and structural projects of 
unusual as well as orthodox nature. Experi 
ence of crane type structures and or medium 
heavy contractor's plant an advantage 

Attractive salaries to suitable applicants 
There is a contributory pension scheme and 
good canteen facilities 


or 


responsible 





Write in confidence giving full information 
about qualifications xperience and salar 
required quoting Ref. No. K.5974 to 

WRIGHT ATKINSON, LTD 


Employment Consultants 
70, Queen Victoria Street 
London, E.C.4 


E7694 a 


DRAUGHTSMAN MECHANICAL (SENIOR) 
required by the British Drug Houses, Ltd., for layout 
and special machine development in their chemical 





laboratories. H.N.C. or equivalent preferred. Five- 
day week, canteen, sports club, pension and profit- 
sharing schemes.—Apply in writing, stating age and 
educational attainments, to the Staff Manager 
Graham Street, City Road, N.! E7626 a 
DRAUGHTSMAN required for des 1~g and 
detailing structures and mechanical handling equip- 
ment, including conveyors Cheltenhan area 
Good salary and conditions Write, giving fu 

details of experience and qualificat: BOX Ni 

E2593 The Engineer A 
DRAUGHTSMAN.— An experienced Draughrs 
man required, with a good knowledge of A.C. and 
D.C. circuits, by a modern and progressive company 

Candidates should have O.N.C. Electrical Engineer 

ing. Salary will be in accordance witt age and 
experience The position is permanent wit a con 


tributory pension plan pplications will be treated 
in strict confidence. Please apply, giving full details 


BOX No. E2591 The Engineer 4 
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ENGINEER, with several years’ operational experi 


Tar Distillation plants to act 


ence in Petroleum or 4, Rene 
as Assistant to Refinery Manager in North — 
area.—Details of experience, qualifications anc 
salary expected to BOX No. E2586, * The Engineer 

ENGINEER.—The British Drug Houses, Ltd., 


require a young Graduate in Mechanical Engineer- 
ing, preferably with some chemical experience, for 
experimental and development work in their labora- 
Five-day week, canteen, sports club, pension 


tories 
and profit-sharing schemes Apply in he Stati 
stating age and educational ee to the Staf 


Manager, Graham Street, City Road, E7627 A 


manutac- 


FIRM IN SOUTH COAST AREA, 


turing components for the motor industr requires 
DESIGN DRAUGHTSMEN and JUNIOR 
DRAUGHTSMEN Experience of gravity die 


1 , 1¢ ieta;! 
casting an advantage. Write, stating age, details of 






experience, qualifications and salary required 
BOX No. E7669 The Engineer A 
FUEL EFFICIENCY ENGINEER required 
National Coal Board in Scottish Division 
successful candidate will be located in dinbu 





Ed 
: , | st 
but will be required to visit colliery bo Sti 








throughout the Division Salary, acc 
ial tions and experience, within é 

£750 to £1150 per annum. Applicants should have 
genera mechanical engineering training, with 
experience on industrial steam plant (shell boilers, 
mechanically and hand-fired). Possession of recog- 
nised technical qualifications advantageous Appli- 
cations, Stating age education, qualifications 
experience, present post and salary, to Staff Depart- 


Crescent, 
E7661 A 


ment, National Coal Board, 3, Eglinton 


Edinburgh, 12 


required by Structural 
a fabricating 


GENERAL MANAGER 


Engineers and Bridge Builders w 














department, in the Dudley/Wolverhampton area 
Must have had previous experience with Lloyds 
Class I approved company for welded vessels, and 
first-class knowledge of welding procedure Required 
to take charge of works and general administration 
and development of heavy welded fabrications 
Appl s age and experience Applications 
will be treated in the strictest confidence.—-BOX No 
E2590, The Engineer N 





GOOD YOUNG FOREMAN ELECTRICIAN 
single, required for West Africa Able 
to supervise installation contracts and control labour 
Good terms, conditions and prospects Apply 
Stating age, qualifications, required, &c 

BOX No. E2592 The Engineer A 


preferably 


pay 
pa 


MATERIALS ENGINEERS 

A new 
Research 
Company 
promote 
materials 
cations are 
having a 


Development and 
Department of The Mond Nickel 
Ltd., London, has been formed to 
the application of nickel-containir 
in modern engineering practice 
invited from progressive er 
degree or equivalent qualificatior 
experience in engineering and a workir 
ledge of metallurgy Metallurgists with prac- 
tical engineering experience would also be con- 


division of the 





ig know- 


sidered. Pension and assurance schemes are in 
operation and, in appropriate cases, assistance 
can be given with housing 
Applicants should write to the Secretary, 
Devel fopment and Research Department. The 
Mond Nickel Company, Ltd., Thames House 
Millbank. London, S.W.1, stating age, experi- 
ence and sdlary expected Mark envelope 
Confidential Dev. 29 
E7636 A 


MONSANTO CHEMICALS LIMITED 
require the following Engineers for their 
Ruabon Works (North Wales) 

(1) A MECHANICAI ENGINEER for 


development schemes connected with Factory 


Utilities Applicants should be of A.M_I 
Mech.§ standard and have had some 
experience in this field The successful 


applicant would be a specialist 
Technical Services Department and 
sible for the development of steam, we 
compressed air facilities throughout 
He would also be required to 
collaboration with an _ Electrical 
towards providing an econom 
power balance throughout the fact 
(2) A WORK STUDY ENGINEER to advise 
on the use and application of Method Study 
techniques and Cost Control methods as 
applied to Maintenance Engineering opera 


tory 





tions. He would be required to direct investi 
gations in person and also organise Method 
Study training. Applications are invited from 


men between the ages of 28 and 40, having a 
good Industrial Engineering background and 








a high degree of practical judgment and 
litiative. Some experience in Ratio Dela 
studies is desirable 
(3) MECHANICAL ENGINEERS. App! 
should possess a niversity Degree 
equivalent qualification, w eferably 
years’ Industrial Engineering experience. The 
men appointed will be required to assist ir 
nvestigational work involvin Maintenance 





t Cy aR operations and to liaise effective 
h Production and a a wwe SUPE 
P ease send written applications 








givi 














of training, Qualifications and exp 

DI 108, Personnel Department ‘ 

Chemicals, Ltd., Monsanto House 18 

Victoria Street, London, S.W.1 E7665 «4 
MECHANICAL ENGINEER with senior statu 
required for research and development work ir 
Manchester. Honours Degree, good knowledge of 
thermodynamics metallurgy and experience with 
design calculations of various kinds of therma plant 
essential.—Apply, Kennedy and Donkin. 12. Caxton 
Street, London, S.W or 64, Roval Exchange 
Manchester E7¢ A 
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for PILKINGTON BROTHERS, LTD. have a SALES ENGINEER.--A first-class opportunity 








MECHANICAL ENGINEER, required { 

Works in North Kent. With good experience in vacancy in their City Road Works drawing office offered by an old-established firm located in L« 

maintenance of steam, reciprocating and electrical for a DR Al GHTSMAN to work on the design of specialising in up-to-date methods and eq n STRESSMAN 
f for bulk handling and batching of material ar ge 


pumps, &c., piping, boilers and general plant special purpose machinery for the edgeworking of 
rt glass and the improvement of major plant used in 















installations. Applicants should have 







an engineering 





Knowledge of maintenance of heavy road transpo 

and rail tanks desirable.—Details of experience, glass processing. Previous experience in the design background —both mechanical and al—and 

qualifications and salary expected to BOX No. of special purpose machinery is essential and the possess initiative and drive for introducing ‘ FOR TRACTION ROLLING STCCK 
to prospective customer 


of plant layout and foundation work an cussing design schemes 









E2585, ** The Engineer.”’ a knowledge « 

added adv antage ications H.N.¢ desired The position is pensionable and offers good per 
NIGERIAN ENGINEERING SUPERVISOR ©.N.C. nm plicants should write giving manent prospects. Initial salary will be based DESIGN OFFICI 
required for care and maintenance of Palm Oi! details ¢ of age ex Der! ence to the Work Pers sonnel age and experience Applicants should write, giving y Bl } 
Bulking Installation in West Africa, Qualifications Officer, ( Hill and City Road Works, St age, details of experience and salary required 
not less than O.N.C. in Mechanical Engineering Helens, L £7643 A BOX TE.325, c/o 191, Gresham House, f } =a A Stressman is required by the Tr 

670 ressmé quirec 

and preferably H.N.C Practical knowledge of SENIOR DRAUGHTSMAN required for drawing- +} R ng Stock Design Office of the t 
Boiler Plants, Steam and J.C. Engines, Centrifuges office section engaged on the application of small eh gi a Steelworks. in y tric Compan at Preston, Lar 
nd Electrical Installation an advantag Ad S sel engines to marine propulsion rience on dlands, with expanding trade in sect — anon hn Cine f a 
and Electric ) c ge dvertiser diesel engine marine propulsior Experience rounds, wishes to engage a Senior ‘Mar t carr esponsibility to the ‘ ef Desig 
2 ructural analysis of loco 




























anticipates required experience will not have been this tvpe of work is essential and technical qualifi 
achieved by anyone under 28 Salary deper ations an age This will be a secure and . pong Hh their finishing and despatct dep artmer ng stock Th § positior iffords an ovr 
qualifications and experience but not less tt £650 well-paid with excellent conditions of Applicants should be technically qualifie 1 ‘ san 8 Sinuaeesa own - _ . te 
per annum The position is permanent and pen service Ay n writing giving full details to the working knowledge of modern 11 t , er Hngetand por goin . 
sionable. Please apply.—BOX No. E7682 The Personnel Manager, Petters Ltd., Staines, Middlesex. ‘@chniques. Preference will be ¥ n an Aircraft Stress Offic 
Engineer.” 4 7685 4 experience of roller straightening nendhes oth seeioe ‘ ¢ , . 

processes The post is a progressive o to SI ul — on 1o« sage 
SENIOR DESIGN ENGINEER, H.NC. pre SENIOR DRAUGHTSMEN required for our S$ a pension scheme and free life assurance s . lems are different from those o reraft 
ferred, knowledge of hydraulics desirable and 1ew offices ir Bro miey, experienced in the design P yn Applications with full details age str ictures but equally challenging, and 
capable of designing, on own initiative, medium and or deta lin bulk material handling plant and qualifications and experience BOX Ne E7679 f scope for new ideas 
heavy machinery.—Apply Mr. Bedford, Chamber steel structures associated with this type of plant The Engineer ‘ 
lain Industries, Ltd., Staffa Road, Leyton, E.10 Rep! ts g to John Wilson and Co. (Engrs.) WANTED, young competent ENGINEER wit! Please write, givin Setaite Of anes 
(Tel.: LEY 3678) E7623 A Ltd.. 30, Widmore Road, Bromley, Kent E2589 a experience of plant layout Good prospects tor ence and quatlifica 1 t Dept. C.P.S 
= — a suitable applicant. Apply stating age, exper ¢ Marconi House. 3367. Strand. Londor 


W.C.2, quoting reference EIOLILA 








and qualifications which must include Higher 

National Certificate or yuivalent.—BOX N« 
£2571 ,** The Engineer 

| BOOKS and PUBLICATIONS WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 

P in Bristol. Good knowledge of general engineering, 

M with particular reference to pressure vessels and 
Just Published This will be a well-paid HAWKER SIDDELEY BRUSH 


stainless steel fabrication. 
position for the top-class man.—BOX No. E164, TURBINES LIMITED 
A GLOUCESTER 


** The Engineer.” 
have 4 acancy for a 


> s on Lad o 
Energy IF rin iples on Applied WATER TREATMENT  eeggeceay styles TURBINE DESIGN 


_ M DRAUGHTSMEN, senior or jun 
Staties experience in water aueunend are requir d b ENGINEER 
fler perma 


a rapidly expanding firm who can o 






































r. M. CHARLTON, M.A., B.Sc., A.M.1.Mech.t 25s. net ensionable positions, with a profit sharing to occupy a responsible position in Gas 
1us which last year amounted to 22 per cent Turbine Section The Company has a1 
This book rationalizes a difficult branch of engineering theory, of salary.—Apply, in writing to Willian ee eee Coc, eee 
ind Co.. Rickmansworth. Hertfordshire machines in the output range 2500 
and should be of great value to teachers and advanced students 6000k W 
E7644 a I ' ' 
h successful applicant vho must r 
WELDING SUPERVISOR required in Kent area veliamalal aaik Genus aeiemiaee eae 
with wide experience of Stainless Steel, Copper, fs eter? yg Mee ide ar est hee 
experience wil be required initia 








opt it I 

oe »f construction and able to train welders to standar — lens 

> | con c and 4 t al de Oo stanc i k ledge f control svstems th 

Wate riais required. Replies will be opened in strict con : ie 
by the Production Engineer. Please give full « i 

of experience and salary required.—-BOX No. I 5544, . 


- 1 
Problems are Strength of to supervise welding of X-ray quality Applicants er site commissioning and w ks te 
e should be fully conversant with pressure vessel code deve he should ‘ » working 





or practical development 
Company is interested in employing 
iss man and will offer an appropriate 












R. 8S. PARADISE and G. A. CHURCH 25s. net “ The Engineer. ‘ \ 
salary Norking conditions are excellent 
Written for students taking Parts I. If and I] of the London WORKS SUPERINTENDENT required for ind include participation in a Group 
a : . sis ‘mall precision engineering works (A.1.D ind Pension Scheme ‘ 
degree in Mechanical Engineering. The syllabus is sufficiently nom-repetitive). Practical. sliop . experiente and ision Scheme 
wide to cover a great many University and Technical College ip essential. Responsible to Managing Applications, which will be treated in 
colirses r output, quality and tool design. Must onfidence hould contain brief detail 
have leadership and ability to gain cont A ve personal history and should be addressed t 
—— . . not over 35, starting salary of approximately £1000 The Per nel 
Prospec fuses from: 17 STANHOPE STREET, GLASGOW, C4 with opportunities to adv ot gy Works in Bat! seis Cianten mocats Pebiitnes 
Interview probably in London. Give full d Is of Limited, Gloucester. 
jobs held and salaries BOX No. E7687 E7654 a 

















BLACKIE & SON, LTD. The Fninee 


Enter No. 1351 on reply card 


- a | MECHANICAL AND ELECTRICAL 


me flectronic _ENGINEERING TECHNICIANS | 
Engineering 

















and final adjustment of experimental assemblies being commissioned for use with 





research reactors: The assemblies include pumps, valves, pressure vessels, flow- 
meters and control panel instrumentation Applicants should have served a 
recognised apprenticeship or have had equivalent training and should preferably 
have a National Certificate. Experience in light mechanical or light electrical 
engineering is required 
° ° 

A monthly journal for the professional Salary in the range £725 (at age 26)—£905 p.a. or £905 (at age 30)—£1085 p.a. 
. F according to age and experience. 

nic ineer 
electro s eng eer. Housing and superannuation schemes 


It circulates to 86 different industries Please send a POST CARD for details to the Group Recruitment Officer, 
(5058 25), A.E.R.E., Harwell, Didcot, Berks 


all over the world. 
When electronic engineering is studied 


“ Electronic Engineering ”’ is read. SAFETY OFFICER 








— ; : THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKS. 


I assist the Officer-in-Charge of the Industria! Safety Section with investigation of sn« 








Published on last Friday Price 3 - per copy. engineering problems associated with accidents and inspection of plant and equipment to Statut 
Standards The duties will also include working with engineering consultants and professiona 
of preceding month. 36- per Annum. scientific staff investigating special problems associated with safe design and assisting with lecturing 
ind training of personnel in safety m $ 
A.M.1.Mech.t A .M.LE.E r equivalent qualification and several years’ practical and super 
visory experience in workshops, including welding and industrial plant, is required A go 
28 ESSEX STREET, STRAND, W.C.2 working knowle of the Factories Acts and relevant Statutory Regulations is essential! 
Salar £1345-£1800 
Telephone: Central 6565 
Contributory Superannuation Scheme \ house or substantial assistance with house purchase 


will become available for married officers living bey« 


Published by Morgan Bros. (Publishers) Ltd. - 
Postcards for application forms to the Senior Recruitment Officer at A.W_R Aldermaston 


Berks. Please quote Ref. 2435/25 





ynd daily travelling distance 

















Enter No. 1352 on reply card Classified Advts. continued on page 136 
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THE BLUE CIRCLE GROUP OF CEMENT COMPANIES 
THOMAS SMITH & SONS WHESSOE LIMITED CIVIL ENGINEER CANADA vives 
; anc > 
(RODLEY) LTD. Darlington Engineers who fulfil the requirement PO ee ig page seb metemge rts 
Sete ea? a = ™ a 1yout and detailing of mechanical equip 
ques senior appointment in the Technical Service ment for clarifie and similar applic 
ELECTRICAL ENGINEER Deparment ales organ of a 
FIRST-CLASS 98159 ment ge ee ere APPLIC ATION TECHNICIAN (TECH 
em ee he successful candida expec he NK AL ASSISTANT) ) prepa Co 
SENIOR DESIGNER -Diypa dare eeyndnipatens a eodben, Pompei 80 vears of age or less, and must h prod eeifications "from Consu 
tes Applica houk “ Hiri csc at Pt oe . ng neers “spec = : — “ 
DRAUGHTSMEN ged 28 35 and have at least Graduate he 0 Corporess the sy epee opi. ymundaglonse 
M LE E xy t ( I eer nd | ON« fesirable 
op neg reciente exp DESIGN ENGINEER and DRAUGHTS 
, , . MAN th recent experience in the ¥ 
’ } ' ( \ g Engines He et iat mail ae ‘ ehcad antl 4 ‘ 
\ ‘ payor os ; ' sense part arly for steel strip, sheet and f¢ 
EXCAVATORS init g and experience will be giver manufacturing and processing. App 
DESIGNER Bt r a { on “ M Be x watt x nmiar experience ee tert 
k, pension s 6 59 Lid. \ Z00 ry commie: a : ¢ agers 
' a I G Canada irge 
ig ¢ & 4 HN ¢ , : 
Excellent emp ee ‘ R 
The Secretary, Ap S or A ; particulars t 
THOMAS SMITH & SONS (Rodley) LTD wi i Darlingto ooking. i ya 1 be addressed to D ’ Dept. CLI 
Rodley, Leeds : M . if; ctu : Lin { " D I t = ee ae agg pe a w ! 
764 n Cs hitt k £764 ! ree ce a 




















CAREERS ABROAD 





ASSISTANT MECHANICAL ENGINEER 


MECHANICAL ENGINEERS 


at their Grimsby and Billingham Factories 


P N ‘ M 
I { Diox HW 
I fler t 
I f 1 ( ID The 
1 h desig 
; ; ( 
} D A c Engin 
i P 
I ’ t 00) P 
Ar ' 
I ers M 
{ Re , 
I Tax 
Personnel Manacer D 
British Titan Products Company, Limitec BOX No. £ I I 
Billingham, Co. Durham, quoting reference 5.4 
I 











IRON AND STEEL WORKS ENGINEERS 


METALLURGICAL EQUIPMENT EXPORI 
COMPANY LTD., 





fl f i Stee! W L Plant Manuf iu s the export field rec 
i f i iro nd Steel Works Engineers 
CHIEF ENGINEER. to be responsible for -ordination and preparat 
© Ove r ering resp for contrac progress 
App tions are invited for the following app is i BANKSIDI (2) PROJECT ENGINEER, to t ) t lirect he Chief Engineer for t} 
ting of “ 11 S Work vartic emphasis t 


HOUSE, SUMNER STREET, S.E.1 


A) SECTION LEADER—CIVIL. Long-tert tracts ‘ Heres table applicants 
Salary Scale £1105 to £1205 p ese appo vill be t : pplications should ft 
B) SENIOR DRAUGHTSMEN—CIVIL. iia a 
Salary Scale £980 to L1080 p Metallurgical Equip Export Co. Ltd 
(C) SENIOR DRAUGHTSMEN—CIVIL OR ELECTRICAL Abford House, 15, Wilton Road 
Salary Scale £830 to £940 p.a . 
D) ENGINEERING DRAUGHTSMEN—CIVIL OR MECHANICAL. 
Salary Scale £660 to £780 p 








-_ mate sieht nahie af { ne ti , ee 
Ap § Should be cat ye Of Tull g eto \ g requirements 


INDIA 
GENERAL MANAGER 


B) Good ¢ | Engineering experience, compete R.C. designers witl ‘ ' e org with world-wide interests 
field a DIVISIONAL GENERAL 


) p se unde Sc Le I L 
MANAGER 
5 sign experies g Detail draug 
i < Age 38-—S Succ stu ppl be fir class administrator and organiser with practic ‘ 
; e tstanding execulive trading erat 
D) De g exp € " y adva : 1 : ess \ 1embersh 
‘ ‘ 
Permanent pensionabdk ppoimntments Staff Rest rant Sports ind I r r Y t : st ever housands of pounds Free 
So ( t passag i R ‘ 
Apply in GUARANTEED STRICTEST CONFIDENCE, stating date of birth, det 
Applications in writing to, or application forms can be obtained from : wer pak spaeaiparsan retigaelantet ndbagstaes 3 Paranes he 
The Personnel Officer, Applicant 
Central Electricity Generating Board, i is es 
24-30, Holborn, London, E.C.1 p CABOT & COMPANY 
Envelopes should be marked ‘* Confidential Ref. ENR 425.”° 41. Bedford R 
l jon, W.C.1 

















i 
| 
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(APO) 


ATOMIC POWER CONSTRUCTIONS 
LIMITED 


have vacancies for 
NUCLEAR POWER STATION 
DESIGN ENGINEERS 
SI ie sol ENGINEERS are required to 


f responsibility in the overall 


yout of large Nuclear 


tion 






ind plant 
tations 

zineering Degree or qualifications 
Corporate Membership of an 
ring Institution ts desirable. Experi 
yn plant layout is essen 
experience of Nuclear 


{ power stati 


:dditional 





ons is required for some vacancies 
1 will be at a 
th the experience required 
Applications stating qualifications 
experience should be sent to 
The Personnel Officer (Ref. 90/E), 
Atomic Power Constructions Limited 
28, Theobalds Road, W.C.1 





level to attract men 


E7697 «a 








J. SAINSBURY LTD., 


Food Manutacturers and Distribut 


DRAUGHTSMAN 





I i Facto t Blackfriars. S.f 
¢ A | De given to Draughtsme 
1 g experience n Planning La 
Factor Se r nd general planning 
1¢ r A technical qualification is desir 
b 
I ¢ inent and pe nat 
t 2 salary in ess thar 
S - age 25 and 
ch 
Writ giving details of age, educat 
ng and experience, to 


The Pe nnel Manager (D 
J. SAINSBURY LTD., 
Stamford House. Stamford Street 
London, S.E.1 





DEVELOPMENT 
ENGINEER 


Chiswick Products, Ltd., 
pany within the Reckitt and Colman 
(Holdings), Ltd. Group, invite appli- 
cations from qualified engineers for 
a position as SENIOR DEVELOP- 


a com- 


MENT ENGINEER in their fac- 
tories at Chiswick producing high 
class polishes (Cherry Blossom, 
Mansion, Min Cream, &c.) Pt 
Necessary qualifications: an 
honours degree in Mechanical 
Engineering, with workshop and 


drawing office experience. Experi- 
ence in machine design, press work, 
packaging and work study tech- 


niques is desirable 


The post is an important one and 
the successful applicant will be 
responsible for development work 
on machines and methods required 
for new and existing lines in fac- 


tories at home and overseas 


Applications, with age, experience 


and qualifications, should — be 


addressed to the 


Chief Engineer, 
Chiswick Products, Ltd., 
Burlington Lane, 
Chiswick, W.4. 


E7680 A 











GEARING AND LUBRICATION RESEARCH 


\ graduate engineer 


aged about 27-35 


is required for 


research on gearing and lubrication problems in marine turbines. 


Previous experience in a similar field would be an advantage. 


Starting salary in the range 


age, qualifications and 


excellent facilities and 


fidence to 


£1,000 to 
experience 


working conditions 


£1,500, depending on 
Staff pensions scheme, 


Apply in con- 


Director, Pametrada Research Station, 
Wallsend, Northumberland. 











ENGLISH ELECTRIC 
ATOMIC POWER DIVISION 


Whetstone, near Leicester 


\ number of openings 


rying leve!s 


ENGINEERS AND PHYSICISTS 


RESEARCH 


HEAT 


Applicants should have had some university 


mnection with 


AND DEVELOPMENT 


TRANSFER 


or industria 


this field, preferably 


experience in 


GAS COOLED REACTORS 


Please write giving 
7, Strand, London, W.C.2 


134 


quoting 


and experience to 
reference EI89SF 


details of qualifications 


Dept. C.P.S,, Marconi House, 


E7656 A 














ER 
SITUATIONS WANTED 


MECHANICAL ENGINEER (32), seeks senior 
position. 4 years Chief Engineer, specialist know 
ledge development and design hydraulic drilling 
equipment, bakery and chemical machinery Will 
undertake design project under contract. Technical 
qualifications.-BOX No. E2598, ** The Engineer.” B 


AGENCIES | 


EXPANDING COMPANY manufacturing Over- 
head Cranes, Electric Hoist Blocks, Conveyor 
Systems, and a wide range of highly competitive 
modern Mechanical Handling Equipment, wishes to 
appoint Sole Agents for London and Home Counties 
to introduce and develop new business BOX No 
£7676 The Engineer D 














FOR HIRE 


BELLMANS MASTS FOR HIRE, to lift from 
1 to 20 tons, 30ft. to 150ft. Blocks and tackle 











Hand-operated winches. From £1 day.— 
BELLMAN'S (Phone SLOane 5259), Hobart 
House, Grosvenor Place, S.W.1, E103 x 





| BUSINESSES and PREMISES | 


66,000 SQUARE FEET. CANALSIDE PROP- 
ERTY with frontage of 100 yards incorporating 
numerous vehicle entrances Principal building 
single-storey 50,000 square feet also offices 6500 
square feet and minor workshops on first floor 
Suit factory or depot. Long lease for disposal 

Chamberlain and Willows, 9, Pentonville Road, 
N.1. (Ter. 8044) E7658 1 
TO LET, SELF-CONTAINED OFFICE SUITE, 
Two rooms, Westminster, near St. James's Park 
Underground Station. Good Lease and Address 

Apply, Owners, 23, Chandos Court, Caxton Street 
S.W.1 E2587 1 








BUSINESS OPPORTUNITIES 


REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write to the Managing Director, 
Remploy, Ltd., 25-28, Buckingham Gate, S.W.1!, 
or telephone ViCtoria 6621 (12 lines). E1IsSo 
ADVERTISER, PRIVATE INVESTOR desires 
to purchase whole or part interest in concern under 
progressive management making annual net profit 
of £15/50,000.—BOX No. E163, “ The Engineer.” o 
TO ENGINEERING GROUPS.—Ultra Modern 
Foundry producing HIGH-GRADE GREY IRON 
CASTINGS, capacity 200 tons weekly. Would 
consider amalgamation and/or co-operation. Asset 
value of freeholds and gies. approximately £150, ae 
£200,000.—BOX No. E165, “ The Eagineer.” 














SUB-CONTRACTING 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). E109 mw 
KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter—-ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 
CONTROL CUBICLES, SWITCHGEAR 
CABINETS OF SUPERB FINISH made to 
your specifications. Competitive prices and reason 
able delivery KERSHAW, HUGHES AND 
PARTNERS, LTD., 21, FARGATE, SHEFFIELD, 
1 E2574 mw 


MOBILE LIFTING SERVICES...Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area 

TARSLAG, LTD., Rotherham 3235 E167 mw 





PATENTS 








THE PROPRIETOR of British Patent No. 756608, 
entitled “QUICK DETACHABLE PIPE COUP- 
LERS,” offers same for License or otherwise to 
ensure practical working in Great Britain.— Enquiries 
to Singer, Stern and Cariberg, 14E. Jackson Bivd 

Chicago, 4, Illinois, U.S.A E7594 u 
THE PROPRIETORS of British Patents Nos 
732474 and 733121, entitled “* METAL RECUPER- 
ATOR STRUCTURES FOR’ INDUSTRIAL 
HEATING FURNACES.” and “ RECUPERATOR 
STRUCTURES FOR INDUSTRIAL FURNACES” 
offers same for license or otherwise to ensure prac- 
tical working in Great Britain. —Inquiries to Singer, 
Stern and Carlberg, 14 FE Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. E7615 # 





| MACHINERY Etc. WANTED 





URGENTLY REQUIRED 
admit 8&ft 
good 


bet ween 
condition 


Machine to 
machine in 


Planing 
uprights Old 
considered 

All other types of Machine Tools and Sheet 
Metal Working Machinery 

J RAISTRICK, LTD 
RELIANCE — POYLE 
ESTATE, 
col tye BUCKS 
Tel olnbrook 2421-2 


TRADING 


E2588 + 





ONE 400 kW 500 KVA DIESEL ALTERNATOR 
SET, 400/3/50 cycles 4-wire supply, such as Petters 
or Blackstone.— BOX No. E2595, “ The Engineer.” F 


13 
MACHINERY Etc. WANTED 


REQUIRED.—One Second-hand Ruston 
Hornsby Locomotive 88 D.S. Diesel Shu 
Weight preferably 20 tons. Suitable for standar 
gauge track—4ft. 84in Manufacturer 

year of manufacture, and any other releva f 
mation, should be stated. —-BOX No. E766% I 
Engineer - 





FOR SALE | 





FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New) 
8ft. 6in., 8ft., 7. 6in., 7M. and 6ft. in dia. 100 
150 Ib. w.p. ; reconditioned 8ft. 6in. down to 3ft 
dia. ; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. wp 
300 reconditioned Vertical Crosstube, all sizes 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR oe stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS. —150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted 30ft.-70ft. extendible jib ; 10-tan 33 R.B 
track mounted, 40ft. jib; 84-ton Ransomes 
Diesel/Electric, 21ft. jib; 6ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4ton Coles Diesei/ 
Electric, solids ; 1945 ; 4ton Jones KL44, diesel, 
1950; 3-ton Jones “ ’ Super 40" diesel, pneu- 
matics (3). 

OVERHEAD CRANES 30/5-ton Adamson 
42ft. 3in. span, 400/3/50; 20/6-ton Vaughan, 
42ft. Jin. span, cab type(6) ; 20-ton King, 42ft. 3in 
—-= pe 15-ton Morris, 35ft. span, hand- 
oo ; 10-ton Morris, 45ft. span, 36ft. lift ; 

ton Morris “* Goliath,” 40ft. span, 400/3/50 ; 
10-ton Vaughan, 23ft. 6in. span, 400/3/50; 
10-ton Vaughan, 2Ift. span, 44ft. lift, 74 tons ; 
Wharton, 25ft. span, 400/3/50 ; 5-ton Henderson, 
24ft. Jin. span, 1946; 5-ton Morris, 58ft. span, 
hand-operated ; 5S-ton Royce, 2-motor crab, 
440/3/50 ; S-ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel; 4ton Morris, 19ft 
span, 220V, d.c. (3); 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2-ton Morris, 18ft. span ; 2-ton Vaughan, 
27ft. 6in. span, 2-motor ; majority of the above 


are unused. 

DERRICK CRANES.-—?7-ton Rushworth, hand, 
3Oft. jib; S-ton Wilson, electric, 7Oft. jib; 14-ton 
Anderson Grice, hand, 40ft. jib 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton, 
34ft. jib, diesel conversion ; 8-ton Wilson, steam, 
35ft. jib ; 5-ton Grafton, ist. jib, diesel conver- 
sion ; 5-ton Smith, SOft. jib (2); 5-ton Cowans 
Sheldon, SOft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Bagnall 14in, 
by 22in., two oil-fired, one coal; Peckett. steam. 
Jin. by 12in., 1941; also 3 miles track, 24in 
gauge, Bogies, Turnouts, &c 

STEEL PIPING.—S50,000ft., 2in. Galvanised, new ; 
60,000ft. 3in. black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., I14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SO0ft., 
24in. riveted ; 1450ft., 27in. 0.d. welded flanged : 
216ft., 48in. riveted : 216ft.. 60in. riveted 

CAST IRON PIPES.—Large ‘stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons 

MACHINE TOOLS.-~-Scriven Plate Bending Rolls, 





14ft. by a i Robertson Straightening Rolls, 
8ft. 6in. by ; Berry Bending Rolls, 7ft. by din. ; 
Tangye 2 rook Hydraulic Vertical Straightening 


Press, 15ft. by 3ft. table; Herbert 3ND Miller, 
6lin. by 15in. table ; Pels Punch and Shears, jin 

ity ; nine new "2 cwt. and 1 cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 20ft 
by 4in. bore ; two40kVA Spot Welding Machines ; 
Wire Drawing Machine, 3 die up to jin. copper ; 
Berry Guillotine, capacity 4ft. by lin.; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke, up 
to 8in. capacity. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 


“Phone : Coleford 2271/2. E106 a 





JACKMAN SHOTBLAST PLANT, comprising 
Shotblast Room I 5ft. long by 9ft. by 9ft., complete 
with Scroll Conveyor and Elevator, Rotary Sieve 
Abrasive Cleaner and Shotblast Unit, together with 
Screen Filter and Fan. Manufactured 1956. As 
new and used for a period of approximately one year 
only Can Se viewed by appointment on site in 


Essex.—Write.—BOX No. E7607, “The Engi 
neer.’ G 
BUTTERS 10-TON ELECTRIC DERRICK 
CRANE with 120ft. Jib for hire or saic, lying 
Scotland. Bogies and Gabbards also available 
ABELSON AND CO (ENGINEERS). LTD 
Coventry Road, Sheldon, Birmingham, 26. *Phone 


SHEldon 2424 7678 G 


iS CWT. PNEUMATIC HAMMER by Ress 
Had little use.—BOX No. E7427, “ The Engineer 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 


and Second-hand. Complete installations 
All kinds of Hydraulic Equipment in Stock 


THOMPSON AND SON (MILLWALL), LTD, 
Cuba Street, Millwall, London, B.14 
East 1844/5 Elll a 





Classified Advts. continued on page 138 



















A POINTED 
REMINDER 


kemember 


WARDS 
might have 1t/ 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 












THE €& 
FOR SALE 


FOSTER YATES AND THOM DOUBLE 
PASS ECONOMIC BOILER, 8&ft. 6in. dia. by 
14ft. long over tube plates. Manufactured 1956 

| Evaporation 8500 Ib. per hour, working pressure 

| 150 Ib. Complete with Proctor Mechanical Stoker 
and motor-driven induced draught fan 

Also 

DANIEL ADAMSON VERTICAL CROSS- 
TUBE BOILER, 4ft. dia. by 9ft. high. Manufac- 
tured 1952. Evaporation 800 Ib. per hour, working 

| pressure 120 Ib 
All as new and only used for a period of approxi- 

i mately one year, can be viewed by appointment on 








site in Essex Write BOX No. E7605, “ The 
Engineer G 
a ala = — 
j FOR SALE 
ASQUITH SFT. 9IN. PORTABLE 
UNIVERSAL RADIAL 
| DRILLING MACHINE 
| Spindle No. 4 M.T., mounted on bogie type bed 
| with jack-screws 
i F. J. EDWARDS LTD., 
59-361. EUSTON ROAD 


LONDON, N.W.1 
EUSton 4681 and 3771 
E7646 « 











WELDED STEEL PLATEWORK 


in 4” to 4° thick Mild Stee! 


PRESSURE VESSELS 






















CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R° BARKING, ESSEX 


RiPpleway 3011-2 











TELEPHONE 





Boilerine Ltd. 


Manufacturing Chemists 


Boilerine 
Descaler For Steam Boilers 
Torrefine 
Bottle Washer 
Torrefine Cream 
For Glass Lined Tanks 
Organic Rosseline 
Domestic Boiler Descaler 
Chromium Polish 
Chromium Cleaner 
Torrefine Household Cream 
For Gas Stoves and all Domestic uses 
All enquiries & orders will receive prompt attention 
885a to 897 OLD KENT ROAD, LONDON, 
S.E.15. 
Telephones ; NEW CROSS 0061-2 




















Enter No. 1381 on reply card | 
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GINEER 
FOR SALE 


6500 


ELECTRICALLY DRIVEN COMPRESSOR 
SETS FOR USE ON 
400/440 VOLTS, 3-PHASE, 50 CYCLES 
SUPPLY 
AND MACLELLAN 100 p.s.i 


1000 c.f.m. ALLEY 


Two 750 c.f.m. ALLEY AND MACLELLAN 
100 p.s.i 
Two 688/674 c.f.m. C.P.T. 100/125 p.s.i 


625 c.f.m. ALLEY AND MACLELLAN 100 p.s 
Two 600 c.f.m. BROOM AND WADE 100 p.s 
320 CLIMAX ENGINEERING 100 p.s.i 
HOLMAN 100 p.s.i 

246 c.f.m. INGERSOLL RAND 100 p 

180 c.f.m. REAVELL 100 p.s.i 

Two 100 cfm. REAVELI 


GEORGE COHEN, 


SONS AND CO. LTD 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 
(Pudsey 2241) 


c.f.m 


305 c.f.m 


120 p.s.i 








OVERHEAD TRAVELLING 
CRANES 


HEAVY DUTY 
Special Offer Ex Site 


2—S-ton capacity, SS5ft. 3in. span by 
Craven Bros 

1—S-ton capacity, 47ft lin. span by 
Craven Bros 

1—10-ton capacity, S7ft. lin. span, by 
Booth. 


Modern design in excellent condition, Cab 
Control 440/3/50 


For appointment to inspect 


Sons & Co. Ltd 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds. 
Tel.: Pudsey 2241 
Beaufort Works, Morriston, Swansea 
jlam Tel.: Swansea 71741 


teiephone 


£206 G 














Oct. 23, 1959 
FOR SALE 


BESCO Size No. 12, Slip Roll type R., 804in. by 34in., 
Hand or Power Operated Geared Bending Roller, 
hand-operated friction drive for forward of 
reverse motion, the top roller swings out to enable 

vlinders to be withdrawn, capacity in mild steel 
12S.W.G 

WESTON Model 400/100, Double-Sided Friction 
Screw Press of welded steel plate construction, 
arranged motor drive for 400/350, 
exerted approximately 120 tons, maximum stroke 
Ilin., diameter of screw with four starts 641n 
weight approximately 5 tons 8 cwt 

RUSHWORTH Power Operated Double-Geared 
Open-Ended Guillotine Shearing Machine, Over 
crank type, arranged for self-contained vee rope 
motor drive, suitable for 380/440/3/50, capacity 
n mild steel 4ft. by din., weight approximately 
SO cwt 


pressure 


BIGWOOD Type PBC., 4-Roll Motorised Plate 
Bending and Straightening Machine, three rollers 
set pyramid fashion for bending and additional 
fourth roller for flattening, arranged motor drive 
4403/50, capacity 4ft. by ¢gin., length of rolls 
S3jin., weight approximately 90 cwt 

NEW TYPE M., Model P.S.SA, Pedestal Spot 
Welding Machine, with automatic § electronic 
timer, foot treadle operation, standard electrics 
400 volts, 50 cycles, nominal kVA. § 


NEW BRUECK Type 20 1600, All-Steel Motorised 
Press Brake, geared steel plate construction 
arranged motor drive for 400/440 3,50, maximum 
pressure exerted 20 tons, former capacity 63in. by 
éin., weight approximately 36 cwt 

NEW MUBEA All Steel Construction Bar 
Angle Shear, enclosed flywheel and gears, n 


and 


motorised 





for 400, 3/50, Model KSG.100. Capacity round 
and square bars 2in., flat iron 1J0in. by jin 
Stin. by lin., angles up to 4in. by 4in., Sin. by 
0-42Sin., tee iron Sin., beams 6in., channels 6in 


length of blades 12jin 
Photographs of the above are available. 


Very favourable Hire Purchase terms can be 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD 
LONDON, N.W.1 
EUSton 4681-3771 


»btained 


Telephone 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 
Central 7606-8 


Telephone E207 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of l6ft., 24ft., and 30ft. wide huts ; also ** Romney" 
Huts, 3Sft. wide, and ‘* Blister’ Hangars, 86ft. 6in 
and 9Ift. wide These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel. : Bexleyheath 305) 
Ell3 a 

















c- -_— 








Enter No. 1382 on reply card 








SKILLED MEN! 













VACANCIES 
FOR 
ARTIFICERS 








Vehicle Gun 
Radio Radar 
Instrument 





Electrical Control 


CARPENTERS 
ELECTRICIANS 


SHEET METAL 
WORKERS 


TURNERS 
WELDERS 


in 












& 






MECHANICAL ENGINEERS 


Up to £25 tax-free Bonus plus first-rate 
wages for two weeks of your time 


RE you in a skilled trade? Then you can 
A probably add a tidy sum to your income 
by joining the Army Emergency Reserve. For 
one thing, you get pay and allowances at full 
Regular Army rates whilst in camp. And the 
more your skill is worth in civilian life, the 
higher your Army trade pay will be. Better 





USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 


Ripon, Yorks. 


| still, you also get £9-£25 bonus tax-free. 
| For this you just spend 14 days a year ata 
camp, working on your own speciality. And 


| money’s not the only profit you get from that. 
You get a grand refresher course, giving you 
| a lot of new ideas, and putting you right in 
THE ROYAL ELECTRICAL | touch with the latest Army developments. 
| And you get a welcome break from the usual 

routine, with sports, games and a great social 


life. For the place is full of people with the 











NAME 


ADDRESS _ 


TRADE 


same interests as yourself. Don’t miss this 
chance! Send off the coupon now to: H.Q., 
A.E.R.,R.E.(Field& Works), Harper Barracks, 


POST THIS OFF RIGHT AWAY! 


Please send 
tei bookiet telling aii ab 


— an 


me—without obiigatton—the tilustra- 
ut the Anny Emergency 


Reserve 























Enter No. 1383 on reply card 





23, 1959 
AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION 3 


and 


VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL 


SALES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone 
Monarch 3422 (8 lines) 


Telegrams 
Sites, London 


PROPERTIES | 


THE 
AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELI 
Specialists 
IN THE 
SALE & VALUATION 
oO! 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 


and MACHINERY 
10, LLOYD'S AVENUE 

LONDON, E.C.3 
ROYAL 


Telephone 4861 





HENRY BUTCHER 


AND CO. 
, Valuer 


and neadlinn 


Auctioneer 


Specialising 
in the 
SALE & VALUATION 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 





| FOR SALE | 
600 


CONDENSERS AND HEAT 
EXCHANGERS 
MORCOM 








BELLISS AND surface condenser 
8ft. 6in. long by 3ft. 6in. diam., designed for 
8400 Ib. exhaust steam per hour, maintaining 
26in. vacuum when supplied with 29,000 gallons 
of cooling water per hour at 75 deg. Fah., com 
plete with water circulating and condensate pump 

WORTHINGTON-SIMPSON 7500 lb. steam per 


hour at a vacuum of 26in. when supplied with 
30 g.p.m. of circulating water at 80 deg Fah., 
complete with combined A.C motor driven 


water circulating and condensate extraction pump 

DAVEY PAXMAN surface condenser, 10,000 Ib 
steam per hour at 26in. vacuum when supplied 
with 500 gallons of cooling water per minute at a 
temperature of 70 deg. Fah., complete with water 
circulating and extraction pump 

BELLISS AND MORC OM condenser 17,000 Ib 
steam per hour at 2Sin. vacuum when supplied 
with 43,000 gallons of cooling water per hour at 
a temperature of 80 deg. Fah., complete with 
extraction pump and air ejector 


GEORGE COHEN, 


SONS AND CO. LTD 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 


(Pudsey 2241) £204 G 





HYDRAULIC FORMING AND FORGING 
PRESSES 
3000-ton Down-stroke PRESS for HEAVY PLATE 
FORMING AND BENDING, rams ; admitting 
10ft. 6in. between columns ; bed 16ft. by 8ft 





2000-ton Down-stroke FORGING PRESS, Sft 
stroke : bed 8ft. 6in. by 8ft. ; daylight 11ft 
1000-ton Down-stroke FORGING PRESS by 


Wellman, bed 7ft. by 6ft.; daylight 9ft. 
475-ton FLANGING PRESS by Hugh Smith, table 
10ft. dia., 4 vice rams. 
REED BROTHERS (ENGINEERING), 
Replant Works, 
Woolwich Industrial Estate 
London, S.E.18 
Telephone : Woolwich 7611/6 


LTD 


E7479 G 











|9, REX 


WHEATLEY KIRK 
PRICE & U0. 


E. JUDSON, F.R.1.C.S., 
t suidiiden A.1.MECH.E., 
M. S. CHEAVIN, F.A.I 


G. E, GIBBS, F.A.L.P.A 


paver 


SURVEYORS, VALUERS 
and AUCTIONEERS 
FACTORIES, PLANT 

MACHINERY 


and 


FIRE LOSS ASSESSORS 


PLACE, 


HYDE 


LONDON, W 


PARK 8844/56 (3 lines) 


Telephone 


| FOR SALE | 











LARGE CAPACITY 
GEAR MAKING MACHINES 
AT ATTRACTIVE PRICES 

90in. MUIR Model M.T.9 Heavy Duty Large 
Capacity Hobber, for spur, spiral and helical 
gears and worm wheels, maximum diameter of 
spur gears and worm wheels 90in., maximum dia- 
meter of spur gears running at high speed 72in., 
maximum spiral diameter with maximum width 
at 10 deg. angle 90in., maximum spiral diameter 
with maximum width at 45 deg. angle 70in., 
maximum spur and helical width 26in.—30in. 
according to diameter, maximum D.P. 13, table 
diameter 58in., range of hob speeds 18-80 r.p.m., 
h.p. main motor 12 

68in. RAPIDAN Power Plant Heavy Duty Gear 
Generator. Size No. 4 extended, motor drive, for 
internal and external spur gears. Capacity: internal 
gears 68in. diameter, external gears S6in. dia 
meter, face width lin.-6in. Maximum, maximum 

>> 


HARBECK S50KH Bevel 
for straight bevels, 
2in.-16in., 


HEIDENREICH AND 
Gear Generator, 2 tool type, 
minimum/maximum pitch ratio 1:1 


minimum/maximum ratio 1: 7:S—1 #in.-22in., 
maximum length of cone Iifin., maximum 
minimum D.P. 24/124, h.p. motor $ 

SYKES No. 3C Horizontal Gear Generator for 
internal and external spur, helical and double 
helical gears, maximum diameter 40in., maximum 
face width 10in., ——— _—* 24/3 hp 


STO! 
INSPE ¢ TION INV ITED 


SOAG MACHINE TOOLS, LTD., 
JUXON STREET, 
LAMBETH, LONDON, §S.E.11 
*Phone : RELiance 7201 





Grams : “ Sotoolsag, London, S.E.11.” 
E7675 G 
FOR SALE 
Four Cylinder and Three Cylinder Locomotives, 


44/48 and 33/40 H.P.—For further precise details 


apply Appleby-Frodingham Steel Co., Scun- 
thorpe, Lincs. Ref. P/EB E7522 G 


of 











ENGINEER 


AUC TIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 


& VALUATION 
OF 
FACTORIES 
PLANT AND MACHINERY 





SALE 


20, Hanover Square, W.1. 


139 


| AUCTIONEERS & VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS 
ppeesei 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


ND 


56 


, VICTORIA STREEFI 
LONDON, S.W.1 















































Telephone : MAYfair 3771 
| VICTORIA 2002/3/4 
(Fac p nt: E 7 
Factory Department : Ext. 17) Established Over a Century 
E R 
By Order of the Minister of Supply 
‘ a hy y ser “WT va ww? Pal 
GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 
Main Location fuctioneers 
October 27-29 Machine tools and M.O.S. Storage Dept FULLER, HORSEY, 
miscellaneous stores Royal Arsenal, Woolwich, SONS & CASSELI 
S.E.18 (Dept. L), 10, Lioyd’s 
Avenue, E.C.3 
(Tel.: Royal 4861.) 
November 3 Miscellaneous stores, Command Ordnance FARRANT, WIGHT 
including Sub-Depot Devizes. MAN & PINNIGAR 
(Sale at Corn Exchange (Dept. L), 2, Newport 
Devizes.) Street, Swindon, Wilts 
(Tel.: 5151-2.) 
Greatcoats ; pullovers gloves braces ; kit bags: holdalls blankets 
hand tools ; camouflage netting ; camping equipment ; portable cookers 
containers ; lifting equipment ; steel pallets ; furniture ; hutting ; et 
November 12-13 Miscellaneous stores Central Ordnance Depot SIMMONS & SONS 
Didcot, Berks (Dept. L), 12, Statior 
Road, Reading, Berks 
(Tel.: $4025.) 
November 17 Miscellaneous stores. M.O.S. Storage Depot WALKER, WALTON & 
Ruddington, Notts. HANSON §$ (Dept L) 
Byard Lane, Bridlesmith 
Gate, Nottingham 
(Tel.: 54272.) 
November 25 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores. Old Dalby, Leics. (Sale (Dept. L), 1. Norman 
at Melton Mowbray.) Street, Melton Mow 
bray, Leics 
(Tel.: 3081.) 
December 15 Miscellaneous stores General Stores Sub- HARRISON & HETH- 
Depot, Longtown, Near ERINGTON (Dept. L) 
Carlisle. (Sale at County Botchergate, Carlisle 
Hall, Carlisle.) (Tel.: 26292.) 
Applications for catalogues, available 14 days prior to date of sale, should be made only to 
the auctioneers shown above (price of catalogue Is. 0d.—P.O. only). 
SALE BY TENDER 
Single spindle automatics ; horizontal borers; gear generators ; grinders and hobbers 
plain, surface and universal grinders ; centre lathes ; horizontal, vertical and production millers 
shaping, slotting and tapping machines ; hardness testers ; &c Located at Yeadon, Near Leeds 
Tenders must be submitted by 23rd November, 1959 
Application for tender forms should be made to the Ministry of Supply, Directorate of Disposa!s 
First Avenue House, High Holborn, London, W.C.1 
Ets 3 
FOR DISPOSAL. — Approximately mid-end 1960 
12ft. roughing mill train comprising heavy plate 
rolling stand with pinion housings and spindles 
Rolls nominally 42in. by 12ft. long on barrel his 
equipment does not include electrics. For further 
particulars apply Appleby-Frodingham Steel Com EIGHT Modern Lancashire boilers, 30ft. by 9ft. Sin 
pany, reference P/EB, Scunthorpe, Lincs E162 G by EDWIN DANKS, w.p. 165 p.s.i. with stokers 
superheaters, economisers and other ancillaries 





FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton, ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor. 

Available at low prices ex present sites to save Cost 
of bringing into stock. 

FRED bet (ENGINEERING), 


‘nn 
OLEFORD, GLOS. sia 


available from site, Cumberland 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
(Phone : SHEPherds Bush 2070) 
STANNINGLEY Nr. LEEDS 


(Phone: Pudsey 2241.) E202 G 





HYDROGEN AND OXYGEN PRODUCING 
PLANT, Electrolic Type by Knowles. 10,400 cubic 
feet Hydrogen and 5000 cubic feet Oxygen approxi- 


mately per hour 260 No. 11 multipolar cells 
ISOOkKVA transformers, 24 mercury arc rectifiers, 
Royles evaporators, gasholders Standby plant 
little used, could be divided into smatier units. Dis 


Ballards Wharf, 
2697 a 


mantied and ready for re-erection 
Ballard Road, Poole 334. Dorset. 








THE ENGINEER 


outperforms 
machines of 
greater size 
and power 


YARDAGE BOOSTING FULL REVERSE TRANSMISSION 


The BTD-20’s full-reverse transmission cf it double ‘dozing-cycle make this crawler capable of enormous productive capacity 
speed. With a single sweep of the arm you can change gear in and unrivalled operational flexibility. The BTD-20 is the most 
either direction—go forwards or backwards in any one of six advanced crawler tractor of its size and it’s easy to see why. But 


speeds; doze at 1.5 m.p.h. with 24,500 pounds of push behind you, don’t just take our word for it, make a date with your nearest 


International Construction Equipment dealer now! He'll be 
glad to show you how the BTD-20 can boost your production. 


then back out at 8.4 m.p.h. A normally aspirated Rolls-Royce 
6-cylinder 124 h.p. diesel engine and hydraulic-power steering 





ee 
INTERNATIONAL 
HARVESTER 





JAMES BOWEN & SONSLTD 
EDINBURGH, GLASGOW & ABERDEEN 


R. CRIPPS & COLTD 
NOTTINGHAM, MANCHESTER & SHILDON 


SAVILLE (TRACTORS) LTD 
LONDON, STRATFORD-ON-AVON, 


CARDIFF & BELFAST 


WESTERN CONTRACTORS SERVICESLTD 
BRISTOL 


Inter national CONSTRUCTION EQUIPMENT 


THE FINEST-ON TYRES AND TRACKS 


weet 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE :- 259 CITY ROAD: LONDON ECi1 
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AERASPRAY Air 
Compressors 


Repeat orders for large batches of our Air 
Compressors are regularly received from 
exacting customers (Apart from wholesalers) 
The reason is easy to find. Our aim has 
always been to produce something of sound 
design and make it so well that we could 
give Ten Years Guarantee at no greater cost 
to ourselves than would be involved in 
attending to complaints and servicing an 
article of lesser worth. We have been very 
successful in this aim. Receiver mounted sets 
are made up to 35 cub.ft.min. piston dis- 
placement for auto-stop-start or continuous 
running and pressures up to 200 Ibs. per sq in. 
@ New Catalogue Gladly sent on Request 

AERASPRAY ASSOCIATED LIMITED 


Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths; Conveyors; Infra Red etc. Stoves; Automation Equipment 
82, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4 etc 
Representatives at Glasgow, throughout Britain and the world 
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Thermal insulation standards 








and the 


ENGINEER 


SES As engineering becomes more and more closely linked with 
a building construction, engineers will find 
a an increasing need for helpful information on 
a The Thermal Insulation (Industrial Buildings) Act 1957. 


A special supplement dealing with requirements arising 

from this Act, has now been added to our standard publication, 
‘*Plasterboard’’—a most valuable work of reference in itself. 
This supplement explains the clause dealing with 

Thermal Insulation Standards for Roofs. It also indicates how 
these standards can most adequately and cheaply be met by 

two straightforward forms of insulation, i.e. with 

Insulating Gypsum Plasterboard alone or with plain Gypsum 
Plasterboard in combination with a mineral or glass wool backing. 


4 


FOR COPIES of this booklet, containing the special supplement, please write, stating the number of copies you require, to 
THE GYPSUM PLASTERBOARD DEV IPMENT ASSOCIATION, G.P.O. BOX 321' LONDON, W.1 
ENG 2 
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‘MODERN MALLEABLE ’ (2nd Edition) If you have not had a copy, kindly send usa P.C. We shall be pleased to 
forward one, post free 


PALE. UALE timires puptey port 504: 





GRAMS HALEFO TIPTON PHONES TIPTON !671/5 
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THE:- MOST EFFICIENT MEANS 
OF FLUID FLOW MEASUREMENT 


One operating principle — one general easily checked in situ by substitution 


construction mode — for all fluids and of standard resistance. 
gases under all conditions of measure- ; 
‘ : A.C. mains operation: unaffected by 


ment. Minimum service requirement. 
. , supply voltage and frequency variations. 


Standardised, independent and inter- NO CASTINGS Interchangeable 
changeable reading instruments - tubular manometer with drop-forged 
located at any distance from actual ends. Readily available for any specified 
measuring point: separated, grouped line pressure. No glands: integral equal- 
or duplicated to meet any operating or 1g vi ver-range protection and 


Supervisory requirement 


Linear scales. Square root extraction 3.) «6High-spes frictionless integration. 
effected by parabolic contour of resis- Integration is totalising conductance 


meter measuring amperes x time volts 


Wide choice of interpretive instruments 
see illustration 
Unrestricted mercury e€ ustrations 


maximum — sensitivity flow rate 0 Equipped for data reduction: control 


changes. Accurate to within 0.5°.. circuits and available for long distance 
Differential pressure change modifies transmission. Also accepts 3-15 p.s.i 


circuit resistance see diagram. Con- pneumatic signal. Further particulars 


ductance proportional to flow rate: on application 








Mode! Nc Model N 9s Mode! No. 355 12° diam Model No. 224 12° diam. 

6° x 6 rate-of-} 6 gh 7 4°, 1000-h« rate-of-flow indicator recorder 105° diameter 

ndicator fegr t trip chart Mode! No. 350 Multi-point, 12° continu inear chart 
ous roll chart recorder 


l4ode! No. 223 10° scale edge- 


‘Miniature’ instruments for graphic 
wise type rate-of-flow indicator 


consoles and comprehensive supervisory 


METERS COMPANY LIMITED, LONDON, N.W.10, ENGLAND 


7641 8 Telegrams & Cables: Elflometa, London, Telex. Telex No. 2-3196. 


Head Office: Abbey Road, Park Royal, NW. 10 Teiephone: Elgar 
Factorie Abbey Road, Standard Road & Minerva Works, Park Royal & Maryport, Cumberland Agents in all principal countries throughout the world. 
Member of the Elliott-Automatio? Group 
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